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ENCREASED PRODUCTIVE CAPACITY 
AND GREATER PROFIT POTENTIALITEIES 


are the results of many recent outstanding developments in Bardons & Oliver 
Turret Lathes. 

Here are a few of the latest cost reducing improvements: 

THE SINGLE LEVER SPINDLE SPEED PRESELECTOR on the No. 5 and 
No. 7 Universal Turret Lathes possesses great possibilities for reducing produc- 
tion costs. Because of the quickness and ease with which the spindle speed 
changes can be made, the most efficient cutting speed will always be main- 
tained. The extreme simplicity of the hydraulically operated gear shifting 

mechanism will prove interesting to executives, engineers and production 
men alike. 
THE ABUNDANCE OF SMOOTH FLOWING POWER coupled 


with versatility and greatest ease of handling makes the No. 3 


Universal Turret Lathe a highly productive machine on small bar and 


chucking work. 


THE DIRECT READING SINGLE LEVER SPEED AND FEED CON. 
TROLS on the No. 2 Geared Electric Turret Lathe enable the operator to 
make all changes quickly and accurately, and thus keep the machine running 


at highest efficiency. 
THE FOUR SIZES OF TURRET LATHES cover, by logical steps, bar 


capacities from 1” to 242” and chucking work of up to 15” diameter. Each 
size is designed and engineered to handle, with highest efficiency, work 
coming within its particular range, and is thus outstanding in its own field. 

The above features are merely a few of the many recent 
and interesting developments that will repay further investigation 


and careful consideration. 


BARDONS & OLIVER. Enc. 


1133 W. 9th STREET 


CLEVELAND, OHIO 


Lockwood Oliver, '23, President 
Sidney E. Horton, '90, Director 
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Correction for Vision 
Protection for Sight 





American 
Super Armorplate 
PRESCRIPTION LENSES 


Count the number of your workers who wear corrective 
glasses regularly . . . and who are subjected to eye-hazards 
for long periods or throughout the entire working day. These 
men need the most dependable corrective eye-protection 
you can give them: American Super Armorplate Lenses 
which combine the eztra-impact-strength of deep-curved, 
hardened crown glass . . . and the ophthalmic accuracy of 
American Optical Prescription Service. 

This service definitely assures competent and conscientious 
attention to the professional needs both of refraction 
and fitting . . . because it is based in the world’s 
best-equipped, most expertly staffed, and most 
thoroughly experienced optical laboratories. 

d this service is promptly and economi- 
cally available to you through a prescrip- 
tion laboratory in your own territory. 

For information concerning American 
Goggles fitted with Super Armorplate 
Lenses ground to individual prescrip- 
tions, call in your American In- 
dustrial representative or write 
to your nearest AO branch 
office. 


MANUFACTURERS, FOR MORE THAN 100 


YEARS, 


OF PRODUCTS TO AID AND PROTECT VISION 
9489 
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Just for Fun! 


A CHALLENGE 


TO YOUR INGENUITY 


A WEIGHT was found hanging on two 
cables, as shown in the left-hand diagram 
below. Mr. Dum wanted to alter the arrange- 
ment to that shown at the right, without dis- 
turbing cable 5. He figured that the stress in a’ 





would be no greater than the stress in a, but 
when he made the change, the cables broke. 
Were his calculations wrong? If not, why 
did the weight fall? 
Answer 
jSasvasouUI g ssazIs 3nq ‘y ssazIs = |Y SSaIIS 





We specialize in industrial physics and offer a 
“GUARANTEED RESEARCH SERVICE” 
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ESPECIALLY WHEN HE SENDS ORDERS FOR 


PHOTO OFFSETS 
VARITYPING 
BLUE PRINTS 
PHOTOSTATS 


TO THE ELECTRO SUN COMPANY 


Our reputation has been built on re- 
peat business based on conscientious consid- 
eration of your needs. Never a broken promise. 


ELECTRO SUN CO., INC. 


NEW YORK, N.Y 
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Commencement. — From the ceremonies attendant 
upon the departure of the Institute’s seventy-fourth 
graduating class — that of 1941 — The Review in this 
issue presents three articles drawn from notable ad- 
dresses of the occasion. PrEsIpENT Compton’s tradi- 
tional address to the graduating class (page 415) was 
this year filled with particular meaning. Analysis of the 
present international situation from the point of view 
of scientific and technological learning is in itself far 
reaching; Dr. Compton’s discussion goes farther, how- 
ever, in its evaluation of what present events connote 
for young men and women. In the baccalaureate ad- 
dress (page 417) Anton J. Caruson, distinguished 
scientist and humanist, professor emeritus of physiol- 
ogy at the University of Chicago, cogently pleads for a 
broadening of the social base of science, which in itself 
might be expected to further the aims stressed by Dr. 
Compton. Ropert E. Witson, 16, President of the 
Pan American Petroleum and Transport Company, 
emphasizes in his commencement address (page 419) 
the importance of human values and comprehension of 
the influence of individuality in affairs. 


Medical Means. — The conferences which have come 
to be a notable part of Alumni Day at Technology each 
year have especial interest both as straws pointing 
whither blows the wind of events and as illuminating 
general discussions of the broad aspects of scientific de- 
velopments which have wide influence. This year’s con- 
ference, under the title “Science and Engineering as 
Allies of Medicine,” well met both these qualifications. 
It brought to the speaker’s stand three distinguished 
scientists, whose papers are presented in full in this 
issue of The Review. Frank H. Laney, the noted sur- 
geon who directs Boston’s Lahey Clinic, surveys (page 
422) accomplishments of science in medicine as they 
appear to one actively engaged in practice and widely 
acquainted with the field. Dr. Lahey has recently been 
elected president of the American Medical Association. 
To describe and explain some of the principal instru- 
ments which physicists have devised and which physi- 
cians have been quick to employ, the conference had 
Technology’s Director of Applied Physics, Grorce R. 
Harrison, Rumford Medalist in 1939, inventor, author 
known for his ability to make the intricate interesting. 
Professor Harrison singles out for consideration 
(page 424) three particularly (Concluded on page 404) 





The Review is not published during the summer months 
following July. This issue, therefore, concludes Volume 43. 
Number 1 of Volume 44 will be published on October 27 and 
dated November. Readers who bind their copies are re- 
minded that if they possess nine issues of Volume 43, their 
files are complete. An index to the volume will be ready on 
August 15 and will be supplied post-free upon request. 
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Industry 


Modern power plants require 
refractories that will last. Boiler 
furnaces must be kept going con- 
tinuously. Norton heavy duty 

"refractories stand up under the 
stress of long continued high 


temperatures. 
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Electric Furnaces 
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Hevi Duty Precision Electric Heat 
Treating Furnaces are built in a large 
variety of types and sizes — for many 
heat treating operations — with tem- 
perature ranges to 2350° F. (1287° C.). 
They are standard production equip- 
mentin many national industrial plants. 
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Too Few Verbs? 


From Frank C. Catkrns: 

Having recently criticized a good many scientific manuscripts, I was 
interested in the article, entitled, ‘‘ A Word for It,” on page 342 of your 
June issue. The first and apparently the main point in the article is 
that scientific writers use more technical terms than are necessary. 
Another point is made, of course, but might perhaps have been more 
strongly emphasized: that much of the obscurity of scientific writing 
is caused by unskillful choice and arrangement of everyday nontech- 
nical words. “‘ And” is not a technical term, even in a patent, but it is 
one of the words most commonly misused. The long sentence you 
quote about the hour glass contains only two technical terms, “‘ origin” 
and “‘rest-mass,”’ neither of which need puzzle a person who read the 
original article; the obscurity of the sentence is due mainly to bad 
structure. 

A more specific question is raised by your last paragraph. Adjectives 
have not struck me as overabundant in the manuscripts that I have 
criticized. Rather, the part of speech used to greatest excess has 
seemed to me to be the noun — especially the abstract noun. You 
quote Boder as comparing the proportion of adjectives to verbs. A 
better term of comparison might have been the total number of words. 
The ratio of adjectives to verbs can of course be decreased by increas- 
ing the proportion of verbs, and this result can be accomplished in a 
measure by using, instead of abstract nouns, the verbs from which 
those nouns are derived. In short, it seems likely that scientists use too 
few verbs rather than too many adjectives. . . . 

Washington, D. C. 
Roses 
From Beverty Dup_Ley, ’35: 

It is essential that I take a few minutes in an otherwise busy day to 
offer you (symbolically, of course) a handsome wreath of roses for the 
June issue of The Review. Each and every one of the articles was a 
prize, and the organization, selection, and editing of the various ar- 
ticles did much to enhance each story and produce a more effective 


issue as a whole. . . . 
New York, N. Y. 
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important tools which medicine has available as a result 
of the physicist’s explorations. Discussing the future 
opportunities of the physical sciences in medicine, 
Det.ev W. Bronk, the scholarly chairman of the de- 
partment of physiology and biophysics of Cornell Uni- 
versity Medical College, stresses (page 426) the 
interrelation essential in beneficent science. For readers 
who wish to go farther with the topic, MARGARET 
Paice Hazen of the Institute Library provides (page 
428) a thoughtfully compiled reading list. 


Cover Club. — To the Cover Club in June came CHEs- 
TER H. Pore, ’09, who is followed this month by 
WiuuraM G. pE Hart, *44. 


Retrospective. — As Volume 43 is concluded, The Re- 
view offers thanks for the faithfulness of Class and 
Club Secretaries and for the constancy of Editorial 
Associates who have assisted in providing readers this 
year with added pages equaling an extra issue. 
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quirements and save 


money with Chromium- 
Molybdenum Steels 
.-- Ask Climax how. 


An example of economy with serviceability by stand- 
ardizing on Molybdenum steels: a manufacturer of 
speed reducing equipment uses Chromium-Molyb- 
denum, SAE 4140, for gears and SAE 4150 for pinions. 

Treated to 24-28 and 28-34 Rockwell “C” respec- 





tively, these two readily available, low cost and 
easily machinable steels comfortably meet the tough- 
ness and hardness requirements of the service. 

Our book, “Molybdenum in Steel”, will gladly be 
sent without charge to those interested. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 
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HOW TO GIVE HAULAGE COSTS 








ULE-DRAWN mine cars couldn’t keep 
M pace when a large western zinc mine 
changed from manual to mechanical loading. 
Power-driven cars were little better; spotting 
and switching took too much time. The mine 
owners wondered about conveyor belts: could 
rubber handle huge slabs of razor-sharp zinc 
ore without being cut to ribbons? The G.T.M. 
— Goodyear Technical Man— said “Yes.” On 
his recommendation two Goodyear belts with 
heavy-duty reenforced covers were installed 
in the main haulage-way, with feeder belts 
running from the side rooms. Now, after 
several years, all belts are still operating 





with little sign of wear, delivering 200 tons 
per hour at the shaft in a steady, continuous 
flow that keeps loaders working at full capac- 
ity. The hard-working mules are pensioned 
off — and haulage costs are down more than 
50%. If you have a stubborn materials-han- 
dling problem, perhaps the G.T.M. could solve 
it with Goodyear rubber. Just write Goodyear, 
Akron, Ohio or Los Angeles, California—or 
phone the nearest Goodyear Mechanical 
Rubber Goods Distributor. 
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The Trend of Affairs - 


Camouflage 


like, zebra-striped ships slipping through the raw 

mists of the North Atlantic in 1917 and 1918. We 
may have wondered even then to what extent the strip- 
ing did in fact bewilder the enemy. Today we can have 
no doubt that such a simple device as razzle-dazzle 
would be ineffective against a foe who can approach 
from below, from the side, and, most important of 
all, from above, and who can see with more than his 
own eyes — with the lenses of a camera which may be 
filtered to separate the razzle from the dazzle. If camou- 
flage is of any present importance, a more technical 
approach is required. We may well agree with a British 
author who mourns that though feminine camouflage in 
the shape of the lipstick has had millions spent on it, 
the more serious camouflage of the present is a child 
suffering from arrested development. 

At precisely this moment, then, special interest sur- 
rounds the appearance of a bulky, scholarly, interesting, 
and instructive book, Adaptive Coloration in Animals * 
by Hugh B. Cott, lecturer in zoology and Strickland 
curator at Cambridge University. In it he demonstrates 
quite clearly that the devices of man “are merely re- 
discovered arrangements and applications of colour” 
long ago known in nature — and usually more special- 
ized in nature. A parallel exists between the hunting 
disguise of a primitive man and the concealed machine- 
gun post of the enlightened citizen of today; and the 
policeman’s white gloves were worn long ago by the 
polecat. 

Cott’s book is serious as well as entertaining. From 
a biological point of view, its chief importance may 
well be in the problems posed for the geneticist by its 
complete presentation of the facts of cryptic warning 

*London: Methuenand Company, Ltd., 1940. xxxii-++508 pages. 40s. 


; y like of us can remember the spectacle of wraith- 


and mimetic coloration. Much interest is in the experi- 
mental information the book presents on the degree of 
immunity provided by natural camouflage. This in- 
formation is important, because adaptive coloration has 
often been singled out as a major object for attack by 
antiselectionists. 

For our present purposes, however, discussion may 
rest on Cott’s consciousness of the parallelism between 
the interests of his field and those of the camoufleur. 
The parallelisms are by no means complete. From a fully 
military point of view, the camouflage of mobile objects 
may have a close relation to the camouflage of the 
equally mobile deer or moth. But no animal remains 
stationary forever; no predatory beast has a co-ordinate 
map of the location of his prey. It is under such addi- 
tional risks that camouflage must be provided for fortifi- 
cations, for essential installations of various kinds, for 
industrial property. 

In the application of camouflage to fixed objectives, 
the purpose of camouflage must be conceived properly. 
With the best bombing sight in the world, a bombardier 
must for success still enjoy several miles of level flight, 
must know accurately his altitude, his speed, his drift. 
Very small changes in any of these factors will cause 
him to miss. The first and most important way to make 
him miss is of course to shoot at him, to give his pilot 
some concern. Beyond that, if one can create in the 
bombardier’s mind a moment’s hesitation as to the 
precision with which he has selected his target, one 
may cause him to miss. For the creation of that hesi- 
tancy, camouflage of well-known objectives can best be 
justified. On the other hand, uncertainty will not cause 
him to miss the entire landscape; his bomb will still be 
released. Hence camouflage can scarcely be justified 
when the thing to be concealed spreads over a wide area 
and when a hit on any portion of it will cause equally 
serious destruction. 


( 409 ) 











410 


Within this framework we may find in nature every 
principle of camouflage which might profitably be ap- 
plied today. Adaptive coloration in nature may be for 
concealment or warning and in either case may be a 
weapon of offense or defense. To scare the human enemy 
by human camouflage is hard, though perhaps not im- 
possible. The bigger share of the art will be applied to 
concealment; moreover, though Birnam wood may 
again come to Dunsinane, it seems that camouflage 
will be more a weapon of defense than of offense. 

From an optical point of view, visual clues are of 
four kinds: hue and tone, light and shade, surface and 
contour, and shadow. Each of these may be concealed 
or at least confused by methods already well known in 
nature. All must be concealed if camouflage is to be 
effective. 

Most familiar of nature’s protections is that of 
concealment by general color resemblance to the back- 
ground —the green of the tree boa, the dun of the 
desert jackal. But man must make his color similarity 
prevail to the color-blind as well as to him of normal 
vision, in darkness or in light, and even in selected 
portions of the light band, such as the ultraviolet and 
especially the infrared, which may be used to trap 
the unwary camoufleur through photography. Nature 
has approached even this latter problem. Some tree 
frogs, for example, whose green color is due to a combi- 
nation of pigment and structure, have skin which, in an 
infrared picture, looks as though it were colored by 
chlorophyll. In other words, the concealment is quite as 
good under infrared light as it is under normal light, if 





G. A. Douglas from Gendreau 
Verticality in a section of a large Diesel engine 
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not better. This fact is significant, if, as many natural- 
ists believe, there is a possibility that some animals — 
owls, for instance — have a visual range which extends 
to, or within, the infrared region of the spectrum. 

Even when a body is the same color as its background, 
however, shade will cause it to be detected, for shade 
will give the appearance of projection or depth. Place 
a white object against a white background and then so 
light the object that portions are in shade. There is no 
device by which such parts can be made white enough 
for concealment, since nothing is whiter than white. 
Let the object be brown and it will then be conspicuous, 
but in a lower key. With this lower key, the effect of 
shade and light can be counteracted. This is of course 
the reverse of the art of the painter, who, by use of 
light and shade, “‘creates upon a flat surface the illusion- 
ary appearance of roundness.” By countershading sur- 
faces not normally directed toward the source of light 
and by counterlighting those in shade, we may create 
something approaching optical flatness. Airbrush ac- 
curacy of shading is seldom approached in nature, but 
such accuracy is quite unnecessary. Seurat, the greatest 
of the pointillist painters, showed how easily any effect 
of color or shading could be produced by proper selec- 
tion of combinations of dots of primary colors. Likewise 
in nature one may note the change in spacing of the 
hyena’s stripes, from front to rear. At a distance, coun- 
tershading is possible by many graded combinations 
which may in themselves be purely geometrical. The 
demonstration is so common in nature that further 
examples need not be cited, yet it may be noted that in 
some transparent fish, countershading is extended even 
to the opaque internal organs. 

Objects have continuity of surface. For good conceal- 
ment this continuity must be destroyed, and it fre- 
quently may be by patterns based on a psychology 
which says that if the eye of the observer is drawn to 
the patterns, it will be diverted from the shape which 
bears them. To be effective, such patterns must evi- 
dently contradict the form and not follow the anatomy. 
This aspect of camouflage was the dazzle of the last 
war. Of the results then or of the timid painting of to- 
day, Cott has low opinion. Disruptive painting, he says, 
“must be carried out with courage and confidence, for 
at close range objects properly treated will appear 
glaringly conspicuous. But they are not painted for de- 
ception at close range, but at ranges at which big gun 
actions and bombing raids are likely to be attempted. 
At these distances . . . mere blotches of brown and 
green and grey . . . blend and thus nullify the effect 
and render the work practically valueless. . . .” 

With many cryptic animals the shadow may be more 
conspicuous than the animal which casts it, as is obvi- 
ously true of camouflaged buildings as well. The char- 
acter of shadow depends naturally on the surface on 
which it falls and is of great importance to those ani- 
mals who seek protection from marauding birds or 
from the camera on wings. Animals of compressed form 
orient themselves to the sun to cast the least shadow, 
or tilt their wings in such a way as to conceal the 
shadows they cast. Animals of depressed form scoop 
themselves into their background. This is the German 
method of camouflaging roads with screens above them 
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simulating the concealed road and making it appear void 
of traffic. Such a screen would cast a shadow save for 
the fact that gently sloping side screens merge it into 
the surroundings. Again, while actual shadows may be 
effaced, spurious ones may be suggested. 

Cott is in this book acting primarily as naturalist 
and only incidentally as camoufleur. Hence he may be 
forgiven for failing to stress one very important point 
about human camouflage. The tricks which nature has 
provided for her progeny are in tune with a master 
plan. The form of the scarce-tissue moth would help 
it not a bit were there not specialized bark against 
which the moth can hide; the gray of the East African 
tree frog would be dangerous to it on a green surface. 
Nature has a plan. All too often human camouflage has 
started without a plan or has asked the camoufleur to 
exercise his tricks on a plan which in itself tended to 
defeat all the versatility of the man. If camouflage is 
important, the plan of an installation must accept the 
later application of camouflage as one of the important 
criteria in determining design. 

All these considerations suggest that we may have 
come a long way in a new science since the days of 
razzle-dazzle. They show how readily the knowledge of 
an apparently unrelated field of science may be applied 
effectively in another area. The British have recognized 
this fact clearly enough. Julian Huxley tells us in his 
introduction that Dr. Cott has been “called on to apply 
the principles he has studied to such good effect in ani- 
mals to the practice of camouflage in war.” 


Identification Tags 


HE migration of man has been kept track of fairly 
well for some time, an accomplishment made possi- 
ble by visas, passports, police checkups, and other for- 
malities induced by the crossing of frontiers. Other mam- 
mals, however, as well as birds and fish, are not known 
to visit a consular office previous to undertaking their 
journeys, and the charting of their complex and often 
immense wanderings must be done by the forcible 
attachment of identifications. 
North America has at present about 2,100 bird- 
banding stations, the bulk of them in this country under 







Rectangularity. The wild 
waves were all cross talking 
when Erwin Haskell Schell, 
Jr., son of Professor Erwin 
H. Schell, °12, photographed 
them about four-thirty one 
afternoon this spring from the 
North Shore above Gloucester, 
Mass. 


the control of the well-named United States Bureau of 
Biological Survey. At these stations approximately 
300,000 birds are being tagged each year with aluminum 
bands. On the average, 20,000 of the tags are recovered. 
The number so far tagged all over the world runs well 
into the millions. This simple technique has been the 
primary means of uncovering the multitude of migration 
patterns now known and has also thrown much light 
on the length of life of birds and on their family habits. 
Although intensively used for a comparatively small 
number of years, the practice is quite old, the earliest 
procedure being to clip or paint feathers or occasionally 
to tie a parchment memorandum to the bird with 
silk thread. The first use of a ring or band dates from 
1710, and as early as 1803 Audubon was marking birds 
with silver threads. The use of 
materials with relatively great 
durability and resistance to 
atmospheric attack is clearly 
important. 

Among the more remarkable 
feats disclosed by bands is that 
the ruby-throated hummingbird 
drives straight across the Gulf 
of Mexico in a 500-mile jump 
and that the golden plover ap- 
parently migrates from Nova 
Scotia to South America in a 
single nonstop flight of 2,400 
miles, losing about two ounces 
of body fat in the process. But 
the prince of wanderers is the 
arctic tern, which annually 
moves from the arctic to the 
antarctic via Europe and Africa, 
covering probably 25,000 miles 
in a year (about twice as much 
territory as the average United 
States automobile traverses). 

The tagging of mammals and 
fish often presents some rugged 


Diagonals. The spot — stacking yard of 
a South Carolina sawmill 
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From the photographic wealth of the Farm Security Administration’s important record of life in 
America, The Review has been accorded a varied portfolio. Here are farm tools in an interesting 
array in Maricopa County, Arizona. Other bits from this portfolio are to appear in the fall. 


technical difficulties. Whales and swordfish, for example, 
do not lend themselves to trapping and must be har- 
pooned with an appropriate identification. Some fish, 
such as the California herring, are too small to permit 
external attachment of a marker, and the tag hence must 
be inserted into the abdominal cavity after an opera- 
tion. Since the small Pacific herring are used mainly 
for oil and meal, they are not cleaned individually. The 
custom has been to recover the tags in the reduction 
plants by passing the fish meal over a magnetic pulley, 
but such a method does not permit relation of a tag 
with an individual fish. An apparatus has therefore 
been devised which consists essentially of an induction 
coil through which the fish passes on a conveyer on its 
way to the reduction plant. The presence of a metal 
tag within the body of a fish (among 100,000 fish, less 
than one will be found to have a tag) changes the in- 
ductance, and this change, by means of a bridge circuit 
and an amplifier, activates a thyratron tube which in 
turn operates a fish-rejection mechanism that throws 
the unfortunate icthyoid to one side. 


Bang Voyage 


HE chief danger that now faces a milling machine 

or a box of dried prunes on its way to England is, 
of course, an encounter with high explosive, but there 
is also the not inconsiderable and ever present risk 
of damage through the routine hazards of ocean trans- 
portation. From the time they are placed in the slings 
by stevedores working under pressure to get the ship 
away from the dock in the least possible time, to the 
moment they are deposited, probably with a hearty 
bang, on the bobbing deck of a lighter, export packages 
are subjected to far more severe conditions than those 
ordinarily met in domestic transportation. Aside from 
the crushing and shock loads during cargo handling, 
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export packages may also be 
chafed and rocked for weeks 
while temperatures fluctuate 
violently and the air is satu- 
rated with salt-laden mois- 
ture. 

An illustration of the kind 
of treatment that shipping 
containers are expected to 
take is indicated by the 
Bureau of Explosives’ test 
for the carboy, which is a 
twelve- or thirteen-gallon 
glass bottle housed in a 
wooden frame and used to 
carry corrosive liquids. To 
be tested, the carboy is placed 
in a cradle suspended on a 
1614-foot pendulum, is filled 
with water, is pulled outward 
aS some fifty-five inches, and 

then is let crash against a 
F.S. A. photo by Lee e 

concrete block. This _pro- 
cedure, it is stated, gives the 
carboy about the same treat- 
ment that it would get if rid- 
ing in a freight car going at four miles an hour and sud- 
denly brought to rest. 

The covering of exposed metal parts with oil, grease, 
or rust-resistant coatings is routine transport pro- 
cedure, but some use is also being made of absorbent 
materials like silica gel, which are placed inside pack- 
ages in order to keep the air in them dry. And, as an 
acting trade commissioner at Singapore remarks, “‘ Long 
experience has dictated the wisdom of using tin-lined 
airtight and moisture proof boxes for all perishable 
goods which are not individually packed in airtight 
containers.” 

In contrast with the domestic field, where fiberboard 
is probably the most widely used material for shipping 
containers, wood finds extensive use for ocean-going 
packages, although fiberboard and plywood are finding 
increasing application. Domestic containers of plywood 
may use a three-ply of 3/20-inch thickness or less 
when an export package would require thicknesses of 
3/16 of an inch to 5/16 of an inch or more, and perhaps a 
five-ply. Nevertheless, ocean transportation can at least 
display a trial package which almost reaches the ideal 
of having no weight to carry and no material to discard 
at the end of the journey: Bales of rubber wrapped 
merely in rubber sheets have been shipped to the United 
States, making the journey with apparently satisfactory 
results. 

On the other hand, the export containers for an air- 
plane ordinarily weigh more than the plane they house. 
Usual practice is to box fuselage and wings separately, 
the fuselage being fastened to the floor of the wooden 
case at two of the three points where the plane nor- 
mally takes stress, i.e., tail and landing gear or tail 
and wing roots. No other part of the plane touches 
the box. The statement has been made that, excluding 
trucking, the packaging of a Brewster fighting plane 
requires 150 man-hours. 
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Science and Art 


IEGFRIED GIEDION is one of the foremost 

contemporary critics and historians of art and 
architecture; he is a resident of Zurich, Switzerland. 
Frank Lloyd Wright has been acclaimed abroad as the 
greatest American architect and one of the important 
men of all time in his profession; he lives sometimes in 
Spring Green, Wis. Eric Gill, recently deceased, was a 
famous English sculptor, graphic artist, craftsman. All 
three men have written well; recently all three have 
published books * which throw light of different color 
on the same general subject. 

The subject, one of endless discussion, is the division 
between thought and feeling, between science and art. 
Giedion, the most perceptively critical of the men, 
expresses the question best: “. . . the doubt as to 
whether science and art have anything in common. 
The question would not be raised except in a period 
where thinking and feeling proceed on different levels 
in opposition to each other. In such a period, people 
no longer expect a scientific discovery to have any reper- 
cussions in the realm of feeling. It seems unnatural for a 
theory in mathematical physics to meet with an equiva- 
lent in the arts. But this is to forget that the two are 
formulated by men living in the same period, exposed 
to the same general influences, and moved by similar 
impulses. Thought and feeling could be entirely sepa- 
rated only by cutting men in two. ... The degree 
to which its methods of thinking and of feeling coincide 
determines the equilibrium of an epoch. When these 
methods move apart from each other there is no possi- 
bility of a culture and a tradition. These are not delibera- 
tions remote from our subject: . . . it was just this 
unfortunate schism between its thought and feeling 
which struck down the magnificent power of the nine- 
teenth century. Out of such a schism come split per- 
sonalities and split civilizations.” 

The three books are all important books, and here 
we may concern ourselves only with the manner in 
which they approach this 
one problem. Gill found the , 
easiest way out. In his early ; 
life he was determined to co- 
operate with science and its 
child, the machine. The task 
became too hard, and _ his 
retreat — which he defends 


* Giedion, Siegfried. Space, Time 
and Architecture. Cambridge: The 
Harvard University Press, 1941. 
Pp. xvi+601. $5.00. 

Gutheim, Frederick (editor). Frank 
Lloyd Wright on Architecture. New 
York: Duell, Sloan and Pearce, Inc., 
1941. Pp. xviii+275. $3.50. 

Gill, Eric. Autobiography. London: 
Jonathan Cape, Ltd., 1940. Pp. 283. 
12s. 6d. 


The nameboard of an Ohio town 

restates the problem which has en- 

grossed philosophers: How shall we 
incorporate Utopia? 
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with vigor and brilliant writing as well as with brilliant 
accomplishment in the handicrafts — was complete. 
He simply fought the singlehanded battle against the 
hands of the machine. His position was at least clear; 
where it will leave him as an artist for posterity may 
not be so clear. 

Frank Lloyd Wright, on the other hand, has asserted 
with vigor that the architect must accommodate him- 
self to the machine, that in an artist’s limitations lie 
his greatest opportunities. Yet one detects in his writing 
a species of self-hypnotism: If ever there was an archi- 
tect who talked about using the machine while virtually 
his every act belied the talk, it has been Wright. For 
the laws of structural or heating engineering he has 
slight respect. He often places his own intuition above 
the accumulated knowledge of science. Intuition is not 
always wrong, and the foregoing remark therefore is 
less a criticism of a great man than a statement that 
his work is in contradiction to his teaching and that he, 
too, has not solved the riddle. 

Finally, what would Giedion himself propose? He 
starts clearly enough: “The problem of today is not 
to popularize science. What our period needs much 
more than this is to gain an understanding and a general 
view of the dominant methods in different fields of 
human activity, recognizing their differences and their 
likenesses.’ He also says, ““The methods of science, are 
of more concern to us now than any of their separate 
results.” 

Yet this is nearly as far as he is able to take us. An 
interest in construction leads him through a brilliant 
exposition of the development of the steel frame and 
of the principles of Maillart’s bridges (which, by the 
by, are more appreciated by architects than by engi- 
neers). When Giedion must single out architects who 
seem to him to carry forward in the right direction, 
he comes back to the great names, such as Berlage, 
Le Corbusier, Gropius, Aalto. But important as the 
contributions of each of these men may have been to 
architecture per se, little application of scientific method 
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is visible in their work. There is undoubted admiration 
for science, a wishful straining toward science, but in the 
last analysis their most brilliant results (as well as their 
worst failures) have been obtained through intuition. 

Giedion himself fails to note the importance of the 
panel, as indicated by the brilliant design of the broad- 
casting studios in Hilversum, Holland, where a full 
collaboration of architects and engineers brought kudos 
to all. But the fact probably is that in the present com- 
plexity no man can be a full man. The scientist cannot 
run everything, nor can the artist, nor can the politi- 
cian. The most that can be asked is that each in his cell 
try to understand the methods of the other before he 
complains about the results. 


Wedding 


pags and art have been wedded at the Institute 
in recent months, as a result of a long period of 
preparatory study, and the event bids fair to provide 
sculptors with a medium and a method of using that 
medium which will overcome several of the chief obsta- 
cles to widespread individual possession of the works of 
their art. 

The story of this wedding had its start eight or ten 
years ago in the inauguration of research into ceramics 
by Frederick H. Norton, ’18, Associate Professor of 
Ceramics, and continues in the present with the 
translation of the results of Professor Norton’s work 
into sculptural methodology by George Demetrios, the 
noted American sculptor, who is at present a guest of 
the Institute. Mr. Demetrios, a member of the faculty 
of the Pennsylvania Academy of Fine Arts as well as 
an artist in his own right, has been busy in the ceramics 
laboratories of the Institute for some months. The end 
of this continuing story cannot yet be written, but sug- 
gestions of it appear in the recent visits of other sculp- 
tors to the Institute and their study of the method. 

We could have given this wedding a far earlier start; 





Night comes to the city water front. 
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we could have said that the preliminary conversations 
about dowry and so on were begun in the Renaissance. 
Or, wishing to be really «emphatic about it, we could 
have dated the wedding all the way back to Classic 
Greece and located prognostications of it in the ancient 
town of Tanagra in Boeotia, famed for a battle in 457 
B.c. and more famed for the terra-cotta figurines found 
first in its graves. These miniature statues, made of 
baked and painted clay and showing ancient Greek 
citizens in various poses and activities, supposedly had 
some ritualistic significance. Found in graves in many 
parts of the country, they are called by the name of the 
town where archaeologists first encountered them. 

There is thus nothing new about making molds of a 
piece of sculpture, producing from them a hollow clay 
replica of the piece, and baking the clay to make it 
durable. Such terra-cotta work is very ancient. What 
are new in the recent events at Technology are knowl- 
edge of the material, and the power of control which 
such knowledge brings. These are Professor Norton’s 
contributions. Their significance to sculptors and to 
those who appreciate sculpture will later appear. For 
the moment, we are concerned with how Professor 
Norton, who is by way of being a finished sculptor him- 
self, established the rational basis on which such good 
results are being built. 

One of the great barriers to the use of terra cotta in 
the fine arts has been the fact that clay when fired will 
shrink. Shrinkage in itself is not always a serious trou- 
ble; unpredictable or nonuniform shrinkage, however, 
is a very bad thing. The qualities of the clays com- 
posing the slip, or fluid mixture, placed in the mold 
determine how much the product will shrink upon being 
fired. Hence, knowledge of the properties of different 
ceramic materials can be utilized in the composition of 
slips whose shrinkage can be predicted. One such mix- 
ture worked out by Professor Norton consists of 25 per 
cent quartz, 36 per cent feldspar, 18 per cent ball clay, 
and 21 per cent China clay. (Continued on page 436) 
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No Subtleties to Perplex 


This Year’s Graduates Face Issues Clearly Drawn, in a World 
Where the Defense of Human Rights Calls for the 
Strong, Simple Virtues 


President Compton’s address to the Class of 1941 in the In- 
stitute’s seventy-fourth commencement — direct, thoughtful, and 
stimulating — is presented verbatim below. 


effect of the motion-picture habit on the char- 

acters of young people. A dean of one of our great 
universities defended the movies on the ground that 
their portrayal of moral issues is generally so clear 
cut. The hero is always brave and loyal, the villain 
is always treacherous and selfish, and virtue is always 
rewarded. This dean said: “It is a great relief not to 
have to worry about subtleties which mix you up. The 
strong, simple virtues are the best.” 

I am reminded of that point of view as I think of 
your situation today. As compared with your prede- 
cessors who were graduated in the past decade, you 
face a world where the issues are clearer and the course 
is better defined. I do not mean to imply that your way 
will be easy, or that you have no problems. That im- 
plication would be far from true, for the further we 
achieve a level above that of the contented cow the 
more we must face problems, make decisions, and exert 
ourselves to carry through. What I do mean is that the 
day calls for the “‘strong, simple virtues,” and you need 
not worry or lose self-confidence over such questions as: 
“Am I of any use in the world?” “Is the technological 
career for which I have prepared myself outmoded?” 

Ten years ago the depression had upset confidence in 
the very foundations of our economic structure. We 
were told that unrestrained enterprise and technological 
progress had overbuilt production far beyond our ca- 
pacity to consume the goods produced. We technologists 
wondered if we had any right to be alive, let alone do 
our job, as we heard and read the theories of those who 
argued that higher standards of living are assured by 
curbing production, not stimulating it; by making 
production more expensive rather than cheaper; by 
distributing wealth by laws without much thought of 
how this wealth can be created. So, ten years ago our 
graduates faced a world in which few of them seemed 
to be needed, and in which the tide seemed to be running 
against them. 

Today the contrast is startling. No need in the coun- 
try is so urgent as that for more and better technically 
trained men, no objective more important than in- 
creased productive power. And the pure scientist is 
suddenly found to be very useful, as is always so when 
affairs get away from conventional paths. If some 
of you who hope to practice architecture have not yet 
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felt such great pressure for your services, don’t be dis- 
couraged, for, if anything seems certain in this uncertain 
world, it is that there is going to be a lot of housebuilding 
the world over when the present international mess is 
cleared away. 

Perhaps it is not pleasant to think that this change 
in your favor has come because of war. I believe that it 
was coming in spite of the war, and that the present 
defense activity has only switched into temporary 
channels and stimulated a movement which was 
already under way. Witness the scientific research 
program of the National Association of Manufacturers, 
now in its third year; and the program of the new- 
products committee of the New England Council; and 
the recent rapid increase in the number of industrial 
research laboratories; and the activities of the National 
Resources Planning Board of the Federal Government; 
and the statements of farsighted labor leaders. These 
are all evidence, independent of the war, that people in 
important places have reacted against the panicky 
confusion of ten years ago and that they see in tech- 
nological progress, in development, and in production, 
one of the essential elements of national prosperity — a 
prerequisite to any and all sound schemes for the 
economic betterment of every social group. 

So, without further elaboration, I make the straight- 
forward statement of fact: You are entering a world at 
a period of urgent demand for people of your professional 
abilities and training and under circumstances which 
give reason to hope that this opportunity is not a 
temporary war phenomenon but is an element of the 
solid structure of human progress. This fact should give 
you confidence and courage, two of the “strong, simple 
virtues.” 

But more is at stake today than your opportunity to 
find employment and satisfaction in knowing that your 
work is worth while. There are at stake over the entire 
world some of the most important achievements which 
men have won in their centuries-old struggle to learn 
how to live as a social group. And scarcely anyone, be he 
interventionist or isolationist, doubts that these world 
events include a threat to the institutions and privileges 
which we in America hold most dear. The only doubt is 
whether, if Germany wins over Britain, the threat to 
America will become acute within a few months or 
within a few years. 

In this matter also I believe you of this graduating 
class to be fortunate, for here again are no subtleties to 
perplex. Once we really understand the issues, there is 
little question of our objective, namely, to defeat the 
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Nazi threat; the only question is of the tactics for best 
accomplishing this objective. 

Here I wish to make one thing clear. We have no 
quarrel with Germany if she wishes to follow a Fiihrer, 
or glorify the Germanic Aryan race, or teach her youth 
that only that is valid which enhances the purity and 
prestige of that race, or enter into advantageous trade 
agreements with other countries. These are matters of 
internal policy, and one of our democratic precepts, 
evolved through generations of hardship and frequent 
failure, is that each major group should have certain 
rights of self-determination. We may not approve of 
some of Germany’s internal policies, but we can thank 
God we don’t have to live under them. We may admire, 
and properly so, the efficiency and the zeal with which 
the German youth follow their Fiihrer. But, as I said, 
these are internal matters, and the German people as 
a whole gain or suffer because of the government which 
they themselves have helped to create and permit to 
exist. 

It was when Germany, through her Nazi leaders but 
with general support of the German people, undertook 
to impose her will upon other nations through threat of 
force and then through invasion, conquest, confiscation, 
and bloodshed, that her affair became an international 
moral issue. For if the world has learned any one thing 
by painful experience, it is that peace cannot be main- 
tained if one nation invades another; conversely, how- 
ever bitter the arguments between them, nations do not 
become involved in war unless one attacks the other. So 
perhaps the most tangible result of the first World War 
was a rather general acceptance of the conviction, of 
almost the strength of a religious tenet, that invasion 
of one country by another must at all costs be avoided. 
But Germany and her Axis partners have each sepa- 
rately been guilty of invasion for purposes of conquest 
within the past decade. They are the only nations of 
the world that have been thus guilty. They are now 
banded together to protect and enlarge their conquests 
through further threats and wars. 

This again is a very clear-cut issue. There are no 
subtle considerations involved. There are conflicting 
factors, it is true, such as are expressed by frequently 
heard phrases, like, ““most Germans outside of Prussia 
are lovable,” “Great Britain has not always been fair 
and generous,” “the Nazi youth movement has bred 
a race of fine physical specimens filled with enthusiasm,” 
and so on. But these details are utterly insignificant in 
comparison with the main issue, which is the conflict 
between two utterly opposing ideologies. So we do not 
waver in our allegiance; we only wobble a bit in our 
efforts to be effective in its defense. 

But look a little closer. The ideology of the totalitarian 
state appears as nazism in Germany, as fascism in Italy, 
as bolshevism in Russia, as control by the military 
clique in Japan. It is characterized by the dictatorial 
power of a group ruling over all activities in the country; 
a dictatorial power which forces the entire nation to 
work as a unit to carry out the objectives of this ruling 
group; a dictatorial power which permits no opposition 
either of rival political factions or even of private in- 
dividual criticisms; a dictatorial power which ruthlessly 
maintains its supremacy by political assassination, 
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blood purges, and extensive espionage; a dictatorial 
power which indoctrinates its youth by elimination of 
free speech, free inquiry, and free information and 
substitutes propaganda, censorship, and controlled 
education designed to promote blind adherence to itself 
and prevent any questioning of its objectives or pro- 
cedures. It is a doctrine that considers the individual 
to have value only as a servant of the state to carry out 
the purposes of the ruling power. 

In our democracy, on the other hand, every citizen 
not only has the right to express his opinions but has 
the right to cast his vote and thus exercise his propor- 
tionate influence in the determination of the rules for 
protection and co-operation which are the laws of the 
land. It is a fundamental principle with us that minor- 
ities have privileges and protection, and that facts and 
truth shall not be suppressed or distorted in order to 
further policies. We hold that all men are equal before 
the law, and our goal has always been to open wide the 
doors of opportunity to all who have the urge to enter. 

All of these rights can be summarized by saying that 
our social structure is liberal in the basic meaning of 
that word, emphasizing freedom. The totalitarian so- 
ciety is based upon conformity, its purpose being “the 
preservation and fostering of a community of individuals 
who are physically and mentally alike.”’ I have often 
thought that patriotism is a sometimes overworked 
virtue; but there is no question that, in the present war, 
the issue is far deeper than patriotic adherence to this 
or that country; it is adherence to one or the other of 
these two totally opposing concepts of human rights. 

And this mention of human rights leads me to a 
further thought. We have become so used to life as a 
free people in our democracy that one of the commonest 
of all phrases is, “I have a right to . . .” this or that. 
We speak of the right of free speech, the right to own 
property, the right to strike, the right to vote, the right 
to an education, the right to trial by jury, the right of 
way, and so on, and so on, almost ad infinitum. We have 
come to accept these rights as matters of course and 
year by year to invent new ones, like the right to old- 
age pensions and free hospitalization. 

The basic statement of our political rights is in our 
Declaration of Independence: ““We hold these truths 
to be self-evident, that all men are created equal, that 
they are endowed by their Creator with certain un- 
alienable Rights, that among these are Life, Liberty and 
the pursuit of Happiness. That to secure these rights, 
Governments are instituted among Men, deriving their 
just powers from the consent of the governed.” 

Now it took hundreds of thousands of years for 
mankind to formulate and make effective that immortal 
statement of human rights under a government. It 
took bloody wars to secure these rights, and we have 
had them only 165 years. 

The point I want to emphasize is that, however much 
we believe theoretically that we have certain unalienable 
rights, practically we have them in one of only two ways; 
either we have won these rights, or else we had them 
given to us by someone else who won them for us. 
And in either case we do not keep them long if we do 
not defend and deserve them. We speak glibly of 
our many rights, because we (Concluded on page 436) 











A Broader Base for Science 


More Widespread Understanding of the Scientific Spirit Is 
A Safeguard for Civilization 


By Anton J. CARLSON 


gency of human pain appear to have been among 

the earliest incentives to man’s venture into the 
realm of science. At any rate, the earliest written records 
of man’s experimental and rational gropings toward 
understanding are in astronomy and human disease. 
An engineer may challenge this statement. It is likely 
that primitive man felled a tree across a stream for a 
footbridge long before he gave rational attention to the 
machinery of his body in health and in disease. But 
such primitive engineering feats are probably on the 
level with today’s monkeys’ using any available box or 
stool to reach a banana. 

The men of the later Stone Age had acquired not a 
little engineering skill, if not engineering science, in 
the making of tools, in the construction of conveyances 
for water transport, in the erection of buildings for 
their leaders and temples to their gods. But these 
achievements seem to have been a mere flotsam on the 
current of life. At any rate, these tools and these build- 
ings are now mere fossils. What these ancient engineers 
knew, and how they acquired their understanding, and 
why their early science failed to be perpetuated 
all of this knowledge is gone with the wind, though the 
race endures. 

The same comments can be made about the greater 
and more recent achievements in applied science of the 
ancient Babylonians, Egyptians, and Aztecs. Some men 
among these peoples must have had a respectable 
amount of understanding and skill in mechanical engi- 
neering, some grasp of the forces of nature. All this 
knowledge was lost. Nothing but ruins, like the fossils 

‘of earlier times, and the mummies of the ancient dead 

remain to stir the curiosity of the archaeologist. The 
reason for the total disappearance of understandings of 
nature and the loss of skills in modifying the environ- 
ment does not seem to be lack of written records, or 
the complete destruction or dispersion of the people 
themselves. We find instances of the same total failure 
of acquired scientific understandings to survive in more 
recent times, when written records were made. I may 
cite one example from ancient Egypt and one from 
the China of but yesterday. 

The Smith papyrus, translated by the Egyptologist, 
James H. Breasted, is estimated by him to date back 
some five thousand to seven thousand years before 
Christ. The original and ancient side of this remarkable 
script deals with medicine — with injuries of various 
parts of the body and how to treat them. The description 
of the symptoms of the injuries, as well as the recom- 
mendations for treatment, discloses a remarkable 
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amount of knowledge of human anatomy and human 
physiology. To be sure, on the reverse side of this 
papyrus are recipes for quack medical remedies of all 
sorts, formulas for sorcery, incantation against disease, 
and so on. But I am concerned here with the original 
truly scientific medical document. As far as we know 
now, this early knowledge of anatomy and physiology 
as applied to human injuries was completely lost. It 
therefore had apparently no effect on the subsequent 
development of science and medicine in Greece or in 
Egypt. We may presume that the knowledge was con- 
fined to the few. It was in the ivory tower, with no 
broad base in the life stream of the people of Egypt. 

No surprise should be registered at the medical 
quackery and the religio-medical superstitions recorded 
on the reverse side of the Smith papyrus. Possibly this 
ancient period of relative medical understanding was 
followed by a longer period of medical dark ages in 
ancient Egypt. But, even if this was the case, medical 
superstition and quackery are as tenacious of life as are 
other customs of the jungle: Witness the persistence 
and flourishing of similar practices in our own day side 
by side with the results of three hundred years of medical 
science, medical research, and scientific medical prac- 
tice. Indeed, misconceptions, frauds, and quackery may 
flourish in the realms of medicine for a thousand years 
because of human hope and human credulity, as is 
instanced by the taking of powdered tiger bone for heart 
disease by countless generations in the Orient. The mis- 
taken or fraudulent claim of the chemist that he has 
synthesized a new compound, or similar baseless claims 
of the engineer that he has devised a new and sure 
method of smoke control are, in the nature of things, 
more quickly deleted from the human scene. 

My next example may cause surprise, since some may 
not be aware that vaccination against smallpox was 
discovered by the Chinese several hundred years before 
Jenner and the milkmaid in the then Merry England. 
The Chinese vaccinated effectively againsi smallpox by 
taking the dried pox scale with its attenuated virus 
from a patient and rubbing this powdered scale on the 
mucous membrane of the nose or mouth. A mild case of 
smallpox develops, which gives immunity. In the same 
way, somehow, they had discovered the efficacy of 
dried, or powdered, seaweed — or even fresh seaweed — 
and its iodine against simple goiter. Certainly these 
discoveries did not spread to any extent even in China, 
though recorded in the Chinese books on drugs and 
therapy. The discoveries, really scientific discoveries, 
remained in the ivory tower and for all practical pur- 
poses were lost to the world. 
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These examples from the past do seem to show that, 
for the endurance and the effective value of science, a 
broader base than the ivory tower is indicated. The 
next question is this: Is such a broad base possible? 
Is the average man or woman — the common man — 
capable of understanding, of being conditioned to, the 
spirit and the method of science? The fact that to date 
the significant contributions to science, the important 
new discoveries in science, the great generalizations 
in science, are the work of the relatively few conspicuous 
leaders in science, has led to the easily accepted view 
that the rank and file of mankind are either not able or 
not sufficiently interested in science to understand and 
follow its spirit and method. 

To my way of thinking, nothing about the scientific 
method is so abstruse or mystical that it cannot be 
understood and mastered by every man and woman of 
average mentality. Conspicuous use of the scientific 
method in securing new understanding is a different 
matter. For some time to come, that function, that 
privilege, will probably be only for the few with suffi- 
cient curiosity, ingenuity, and drive to defy all obstacles. 

As things seem to me, it is going to be more difficult to 
condition society to the spirit of science, that is, to ab- 
solute truthfulness. The primitive thalamus has as yet 
too much influence on the conspicuously human part of 
the brain: the cerebral cortex. Armchair dicta, social 
and political dogmatism, pretense at knowledge and 
understanding, call for less work and less worry than 
does the establishment of facts by adequately controlled 
experiments and rechecked observations. 

I am a physiologist, not a prophet. According to 
William James there are, still untapped, “lakelets of 
energy” in the human brain machinery, ready for more 
intense, if not more intelligent or better, human behav- 
ior. Maybe so, but I doubt it as a universal proposition. 
We can, however, grasp the scientific method without 
tapping these hypothetical lakelets. Wherever we go, 
the going forward will not be speedy, judging from the 
rate of man’s evolution. It may be too speedy if the 
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path leads down. As a Roman poet put it long, long 
ago, “Facilis descensus Averno,” — easy the road down 
unto hell. Our esteemed colleagues, the philosophers, 
have a perennial debate on the question: “Is man a 
rational animal?” Is there, as yet, any evidence of any 
activity of any man that can be labeled “pure reason”? 
Strict definition of terms and a small dose of the theory 
of relativity would in all probability terminate this de- 
bate, with the following conclusion: The behavior of 
the average normal man, including the man of science, 
is relatively rational in the sense of awareness of facts, 
motives, and choice, during varying parts of his hours 
awake. But probably nothing like pure reason (that is, 
behavior machinery free from conditioning and from 
affective mental states) is found in any human action. 

If our citizens understood the scientific way of estab- 
lishing facts and the identity of the scientific spirit 
with honesty and truth, our leaders would not get to 
first base by promising us complete freedom from want 
and complete freedom from fear, through any political, 
social, or economic order. The dreamers of the past put 
that goal in heaven. It can be approached but never 
reached on earth by providing freedom to work and 
to enjoy in full the fruits of one’s labor. For it is certain 
that such calamities in nature as earthquakes, torna- 
does, floods, droughts, consuming fires, and _ killing 
frosts will create both want and fear among men in the 
coming years. Some accidents, disease, and pain, some 
greed, hate, and violence will be with us to the end of 
time. It is the duty and the privilege of science to de- 
crease the want and fear created by man. It is the duty 
and the privilege of science to inject understanding, rea- 
son, and approximate justice as factors in the social 
evolution of tomorrow. To do so, I think science must 
descend from its ivory tower and reach the understand- 
ing of the common man. 

Since science and scientific research are calling for 
more and more financial and moral support from society, 
it would seem to go without saying that in return science 
owes society the service of education in science so that 
such support may be given with joy and intelligence. To 
my way of thinking, a broader base for science in so- 
ciety is urgent and needed: (a) for the persistence and 
progress of science itself, and (b) for the advancement, 
safety, and happiness of man. The first point is of no 
consequence if the second is not true. But obviously 
if science does contribute to the advancement, safety, 
and happiness of man, the persistence and progress of 
science itself become highly desirable. My second propo- 
sition is challenged by many people who confuse the 
primary function of science, which is the increasing 
of human understanding, with the misuse by stupid 
man of the practical inventions derived from our in- 
creasing scientific knowledge. In the minds of some people, 
this misuse has reached the state of calling for a mora- 
torium on science for the welfare of man. These people 
charge science with the following misdemeanors, if not 
actual major crimes: (1) Science facilitates violence, 
robbery, and murder. (2) Science promotes and bru- 
talizes war. (3) Science promotes or intensifies unem- 
ployment. (4) Science speeds the depletion of some of 
our natural resources. (5) Science creates or promotes 
industrial disease of man. (Continued on page 438) 
















































Individuals and Incentives 


Constructive Convictions and Enthusiasm for One’s Work 


Are Essentials for Successful Life 


By Rosert E. WILson 


understands the forces which make the turbine 

and the motor operate, or knows how various 
atoms will react under given conditions, or can predict 
the behavior of electrons or molecules, given all the 
forces which act upon them. 

Yet he goes out into a world where neither turbines 
nor motors, atoms nor molecules, are the most impor- 
tant things with which he must deal. If he is really to 
achieve during his chosen career, he must give a larger 
share of time during the next decade to recognizing the 
basic importance of individual persons and trying to 
understand what makes them act and react as they do, 
under the various forces and environments to which 
they are subjected. 

Intense concentration on the exact sciences and on 
the material side of the world’s work is bound to make 
one less attentive to the vital part which individuals 
play in the world in which we live. The present war 
must make us conscious, however, that all the achieve- 
ments of science and engineering may be jeopardized, 
at least as far as any real benefit to humanity is con- 
cerned, by powerful and selfish individuals’ misusing 
them, especially if those individuals can persuade suffi- 
cient others to follow. Many of us in business have seen 
one person in a position of management, or a misguided 
group of workers, nullify the best efforts of thousands 
of others and bring a once prosperous establishment to 
ruin. A business enterprise, large or small, depends very 
largely on teamwork, and a few unco-operative indi- 
viduals can demoralize any team. How to get the best 
out of each individual and work him into a hard-hitting 
enthusiastic business team is one of the most interesting 
and important jobs of management. 

In the study of individuals and their behavior, as in 
the study of a new machine, the first question we must 
ask is, ““ What makes the wheels go round?” Some of the 
forces which act on individuals and help to determine 
their behavior are internal in nature, or what we may 
term “convictions”; others are external in origin, or 
“incentives.” In the long run, the organization of society 
which will accomplish the most is that which gives its 
citizens the convictions and the incentives best adapted 
to make each individual contribute his best efforts — 
be they intellectual, manual, or artistic — toward the 
work of the world. 

Consider first the question of convictions: What are 
some of the constructive and destructive convictions, 
and what can be done to encourage the constructive ones? 
Included among the most important are these beliefs: 
(1) that a real chance to achieve exists, and that success 
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depends mainly on one’s own efforts and ability; (2) 
that there is no substitute for work, and in the long run 
a life filled with work is more enjoyable than any other 
existence; (3) that not only is honesty the best policy 
for the individual but, by and large, American business 
and business leaders are honest; (4) that the American 
system of democracy and free enterprise is the best yet 
devised, even though it is still subject to substantial 
improvement; (5) that merely making money and 
achieving power will not give enduring satisfaction un- 
less they are accompanied by abundant and unselfish 
service to fellow men. 

A man armed with these convictions, with enthusi- 
asm, and with reasonable ability is well on the road to 
success. 

Systematic attacks on such beliefs are the worst and 
most subtle form of sabotage, yet one which is being 
practiced widely by the enemies in our midst. I cannot 
imagine a man less likely to succeed, or to be happy, or 
to be a useful member of society than one who has let 
himself be led to believe that success depends largely on 
pull or luck, that most business is crooked, and that our 
American system is merely an out-of-date folklore. 

On the other hand, we cannot expect budding scien- 
tists to accept certain beliefs merely because those beliefs, 
like spinach, are supposed to be good for one. We must be 
able to convince those scientists that our beliefs are 
sound. 

Let us next consider the external forces, or incentives 
— the other group of influences which largely determine 
the actions of individuals. In classifying incentives as 
external forces, we must not forget that what consti- 
tutes an incentive to one man may leave another cold; 
although incentives may be of external origin, therefore, 
they still depend to no small extent on the same internal 
background of attitude and belief which we have been 
discussing. American companies operating abroad are 
surprised to find that incentives which appeal to the 
American worker often fall flat when offered to the 
native. Even incentives, therefore, must be appraised on 
the basis of the kind of individuals to whom they are 
supposed to appeal. 

An engineer making an appraisal of the efficiency of 
the incentives in any given society naturally favors the 
pragmatic test of success or failure rather than the end- 
less discussions of the theories in the field of political 
science — if, indeed, this field at its present stage of de- 
velopment can be termed a science. Even the pragmatic 
test has its pitfalls, however, because we must first de- 
fine what we mean by success or failure, and then we 
must be sure that the failure of a given form of society 
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was due to inherent weaknesses and not to other factors 
unrelated to its type of organization. We must also re- 
member that temporary success for a few years or even 
for a generation does not prove that a given form of 
organization is free from fundamental weaknesses which 
may sooner or later undermine it. 

If we were to judge a society by the magnitude of its 
advances in thinking and artistic endeavor, the civi- 
lizations of ancient Greece and Rome would stand 
favorable comparison with any subsequent form of gov- 
ernment; yet we know that while the wealth and leisure 
of the few were largely responsible for the desirable 
results, these results were generally acquired at the ex- 
pense of slave labor resulting from military conquest 
and did not yield either material comforts and happi- 
ness for the average man or an enduring base for further 
progress. Strong military powers since that time have 
played large parts in the spread of what we call civiliza- 
tion and even in the development of science and in- 
dustry, but again military might and ambition have al- 
ways seemed to carry the seeds of eventual destruction. 

No economic system is an end in itself; rather it is 
something which has been evolved in an effort to satisfy 
human wants. I believe there are few persons today who 
would quarrel with assuming as the principal criterion 
of success for any form of organization of society the 
amount of education, leisure time, and material and 
spiritual comforts which are generally available to the 
common man. To provide adequate quantities of goods 
for such a society two principal things are essential: 
first, the ability and willingness of the great mass of 
people to work hard to produce the necessary goods; and 
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second, the provision and maintenance of adequate 
facilities and tools to supplement and magnify the 
efforts of the individual worker without requiring ex- 
cessive human effort. Both of these essential elements 
require the proper incentives to insure their uninter- 
rupted functioning. 

Let us consider first the problem of getting continued 
and intelligent effort from the worker. Many solutions 
have been tried. Of course as long as each family pro- 
duced most of its own food, clothing, and shelter, as did 
primitive man or even our own pioneers, the solution 
was easy. The relation between effort and reward was so 
simple and obvious that the maximum productive 
effort was obtained from almost everyone. The right of 
any individual to own land in fee simple, so strange and 
wonderful to those coming from Europe, proved a 
powerful incentive to pioneer Americans. The meager- 
ness of material comforts which resulted was due 
primarily to lack of power and tools. Our nearness to 
those pioneer days and their traditions is to my mind 
one of the greatest sources of strength of our democracy, 
and we must never lose sight of the fact that the nearer 
we can approach that close relationship between effort 
and reward the better will be our results. Basically, the 
best incentive is the one most fairly proportioned and 
directly related to effort and ability. 

As more and more division of labor became necessary 
in order to increase the total productivity of man’s 
efforts, complications entered which have never been en- 
tirely solved. Slave labor was one approach, but it went 
against the deepest sensibilities of the human race and 
proved to be an inefficient method of getting work done. 
The fear of punishment has never been 
even a halfway substitute for the hope of 
reward, and by the time the overlord or 
the plantation owner of that time fed his 
slaves, paid his overseers, and then paid 
others to oversee the overseers, the poor 
quality and quantity of work obtained was 
not particularly cheap. 

The communistic idea in its gentler and 
more idealistic early forms has been written 
about for centuries and over a hundred 
years ago began to appeal to numerous 
groups in this country. A considerable 
number of co-operative communities were 
set up in an effort to get away from the 
inequalities and frictions which were inci- 
dent to the division of labor. If this basic 
idea was ever to succeed, it should have 
succeeded among some of those groups 
whose education and ideals were high, and 
whose wants and needs were simple. In a 
matter of months or years, however, it al- 
ways became apparent that the inherently 
lazy and inefficient were taking too much 
advantage of their free ride, while those 
with vigor and ambition were not long 
content to support the slackers, but either 
decided to take things easy themselves or 
drifted away to some place where they felt 
their ability and energy would receive a 
more just reward. 
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Such a process of reverse selection, plus the lack of ap- 
peal to the more ambitious younger generation, always 
brought about the failure of enterprises of these kinds. 
The present communistic state of Russia is, of course, 
not truly communistic. It is a dictatorship whose ruling 
class tries to maintain its power by use of the communis- 
tic lingo. Even Russia has found it necessary, in order to 
make even limited industrial progress, to give special 
rewards and recognition to the workers of outstanding 
ability and accomplishment and to allow most of them 
to own some private property. In many of the farming 
and some of the industrial regions the drift has been 
more in the direction of slave labor, with fear of punish- 
ment as the main incentive and an all-pervading secret- 
police system enforcing edicts. No unbiased student of 
Russia can claim that her few successes can be attributed 
to true communism, or that the present system is 
preferable to much of anything except the czarist ter- 
rorism which gave birth to the Russian Revolution. 
Not the true facts of Russia but only the vivid imagina- 
tions of some of its paid proponents or parlor-pink fol- 
lowers in this country can have any possible appeal to 
any substantial group in a nation such as ours. 

Another form of highly centralized government is 
today having a chance to demonstrate whether it is as 
efficient in the long run as our democratic system. That 
is the fascist type of organization, where the individual 
is entirely subordinate to the state, and democracy and 
free enterprise are despised. Such an organization does 
have advantages in long-term planning and speedy 
execution of aggressive action, which no democracy 
would ever be able to agree upon. As long as the totali- 
tarians can arouse their followers to almost fanatical 
enthusiasm for their new order as a means of redressing 
real or imaginary grievances and can maintain a stern 
secret-police administration to stamp out all evidence of 
disagreement, such a system will doubtless produce re- 
sults. 

The dictator who is a willing aggressor has a great 
advantage in modern warfare, also, in being able to 
make detailed and secret plans for concentrated attacks 
on a series of secret objectives, while the divided de- 
mocracies which would oppose those attacks cannot 
plan effectively to meet them at an unknown time and 
in an unexpected place, and can keep little, if anything, 
secret. The Battle of France well illustrated this advan- 
tage of a dictatorship and also showed that a nation 
which is united in believing in something, even if that 
something is wrong, is far more effective than a nation 
which is divided and believes in nothing — not even in 
its own leaders. 

A few years, however, cannot tell the story of the 
success or failure of any new organization of society. 
Already, in adversity, free democracies appear to become 
stronger and freemen to fight more zealously, whereas 
under a dictator adversity gradually leads to disillusion- 
ment. Blind obedience to a supposedly all-wise leader 
does not make the best fighters, especially in the air or 
under other circumstances when individual enterprise 
is at a premium. The outstanding achievements of the 
Royal Air Force against heavy odds during the past 

year have gone far to justify the confidence and respect 
which democracy places in the individual. 
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Using the criterion of the freedom and the material 
welfare of the common man, there can be no question 
that our own nation now leads the world by a wide 
margin. Its 160 years of rapid progress and stable gov- 
ernment are a tribute both to the plans of the founding 
fathers and the honesty and ability of most of their 
successors. I am sure, however, that I need make no 
defense of our democratic form of government. The 
question to which I would address myself is whether the 
form of organization «f business sometimes referred to 
as our capitalistic system is fundamentally sound and 
adapted to the modern world. 

I think one of the worst things about this form of 
organization is its customary name, which, together 
with the usual cartoon of what is supposed to be a 
capitalist, starts the system off with a heavy handicap 
in any popular debate. To give it that name is not fair, 
because “capitalistic” falsely implies that a return on 
capital is the main purpose or result of the system. 
“Profit” system is another misnomer applied by ene- 
mies, as if profits to capital were guaranteed. I think the 
most accurate name for our form of organization of 
business is the “hope-of-profit” system, which, by skill- 
fully holding out to capital a reasonable chance for sub- 
stantial profit, can get more risks taken and more new 
industries built than if it guaranteed the small average 
rate of return which venture capital is able to make over 
a period of years, after losses are deducted. As far as 
capital is concerned, the system works a good deal like a 
lottery or the dangling of a carrot before a tired horse — 
except that if the business horse is lucky enough to get 
the carrot, he finds that the tax collector has already 
sliced off from one-third to one-half. 

To my mind the ultimate success of our hope-of- 
profit system depends upon its ability to maintain fair 
and reasonable incentives — upon compensating our 
workers in proportion to their abilities and efforts and 
keeping the possibility of still greater rewards ever be- 
fore them. The New Deal deserves credit for increasing 
the participation of the workers in the output of our 
industry, especially in industries where wages were 
particularly depressed. The New Deal must also be com- 
mended for its effective action to prevent stock manipu- 
lation and other devices which became all too popular 
during the hectic Twenties. These devices rewarded the 
speculator and manipulator, at the eventual expense of 
the real producers, and built up a fundamentally un- 
sound business structure. Much of the recent social 
security legislation has tended to eliminate weaknesses 
which had become apparent in our system as industry 
became more and more important in our national life 
and as the business cycle hence became more disruptive 
in its impact on the whole national economy. 

On the other hand, some of the tendencies of exist- 
ing and proposed legislation strike at the very roots of 
the incentives of all classes of society. The incentive 
for capital to take risks has been greatly reduced by 
heavy taxation on both corporations and individuals. 
The incentive is especially reduced when taxes take the 
familiar pattern of “heads I win and tails you lose.” 
The incentive for management to produce is reduced 
by heavy income taxes, arbitrary price limitations, 
and growing restrictions and (Concluded on page 438) 
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The Accomplishments of Science in Medicine to This Point 
Are Varied and Important 


By Frank H. Laney 
AN ALUMNI DAY CONFERENCE PAPER 


very large field very quickly, I should like to 

mention high spots in developments in medicine 
and surgery and their relationship to science and engi- 
neering. First I should like to say a few words about 
some of the accomplishments of surgery. A recent out- 
standing one is the total removal of the stomach. We 
have forty-two patients with no stomachs, their stom- 
achs having been made for them out of segments of 
intestines. One patient, who has gone four-and-a-half 
years with a piece of intestine as a substitute for her 
stomach, is well, married, and since operation has been 
able to carry on normal activities. We used to think the 
appetite came from the contractions of the stomach. 
This patient has just as good an appetite as you and I 
have; she likes the smell of bacon and coffee in the 
morning. Therefore, we can probably assume that the 
appetite is cerebral in origin. 

Although we all feel distressed about the situation in 
cancer, I am not sure that we should. We have operated 
on 1,200 patients with cancers of the colon or rectum; 
57 per cent of the patients who had carcinoma of the 
rectum and 43 per cent of those with cancer of the colon 
are alive and well, with no evidence of recurrence five 
years after operation. In cancer of the larynx, engi- 
neers have played a great part. Think of the people 
who have their larynges removed and are able, by 
means of a reed instrument, to talk with the so-called 
artificial larynx. This is a tube inserted into an opening 
in the stump of the windpipe after the entire larynx 
is taken out. The pipe goes into the lip for articulation. 

In the body are small substations, like sub power 
stations, which have to do with temperature in the 
extremities. The lumbar ganglia in back of the intestines 
control the nerves which cause the blood vessels to di- 
late. We know that a child who has had infantile paral- 
ysis often has atrophy of the muscles of one leg, so that 
the leg does not grow so rapidly as the opposite leg. If 
the ganglia are taken out on one side, the temperature 
in that leg is thereby elevated, the blood supply to it 
is increased, and its growth is enhanced. By means of 
this procedure as much as two inches can be added to 
the leg. 

Now let us turn to the particular things which scien- 
tists and engineers have aided. We have been interested 
in thyroid diseases. Metabolism — the production of 
energy in the body — is controlled by thyroxine, the 
active principle of the thyroid gland, which stimulates 
prolonged energy production. The consumption of oxy- 
gen, whether it is above or below normal, is largely 
related to the activity of the thyroid gland. The test for 
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oxygen consumption is emotionally controlled, and so 
we have sought for a good many years a test which 
would not be made abnormal by emotions. Dr. M. A. 
B. Brazier of England produced one called the imped- 
ance angle test, with the idea that saturation of the tis- 
sues with thyroxine changed the permeability of tissue, 
which could be read in terms of the impedance angle, or 
power factor. Thanks to J. Warren Horton [14] of 
M.I.T. and Professor Jamison R. Harrison of Tufts, 
we have been able to demonstrate that this is not a de- 
pendable measurement of thyroid activity. It is of course 
just as valuable to know that things are not of de- 
pendable value as to know that they are. 

Next let us consider the matter of hyperthermia. 
Hyperthermia was made possible by some of the re- 
searches of Willis R. Whitney [’90] at the General 
Electric Company. It was furthered by Charles F. 
Kettering in developing the use of air conditioning, and 
also by many others. By this method, temperatures 
can be elevated to 105 degrees and 106 degrees. A 
Viennese physician discovered that by producing ma- 
laria, with its high temperature, he could destroy the 
organisms causing syphilis. The spirillum of syphilis is 
hypersensitive to high temperatures, so that, by means 
of hyperthermia in general paresis, syphilis germs in 
the brain can be affected. Gonorrhea, a disease which 
not only involves the genital organs but also produces 
stiffness in the knee joint, can be affected by these high 
temperatures. When subjected to high temperatures, 
cancer cells become extremely sensitive. Therefore, the 
suggestion has been made that they be subjected to 
hyperthermia and, while they are sensitized by hyper- 
thermia and hence are less radioresistant, be irradiated 
with x-rays. 

Another matter of interest, discovered by Professor 
William H. Howell of Johns Hopkins and made prac- 
tical by Dr. Charles H. Best of Toronto, is heparin. Cer- 
tain diseases produce too much clotting of the blood, 
causing the clots that go to the brain or the lungs and 
bringing about fatalities. Dr. Best, who on insulin 
worked with Dr. John J. R. Macleod and Dr. Frederick 
G. Banting, has recovered heparin from the lungs of 
cattle and refined it. Now blood can be so heparinized 
that it will not clot for eight, twelve, or twenty-four 
hours, an achievement of great value for those patients 
who, after operation, occasionally discharge clots into 
the blood stream. When we want to sew blood vessels 
together, blood clots sometimes catch on the suture 
line and obstruct the flow. If we heparinize the blood 
of these patients before sewing the vessels together, 
the blood will not clot at the line of suture. 
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The advances in anesthesia are interesting. People 
can now be put to sleep by injection of one drug and 
immediately wakened by another: Pentothal can be in- 
troduced intravenously, and before the patient can 
count to twelve he is sound asleep. If picrotoxin is in- 
troduced, it will waken him, and he can then be put 
back to sleep. 

The hydrocarbon anesthetics are interesting. People 
who are being operated upon must have plenty of oxy- 
gen in the anesthetic mixture. Nitrous oxide, laughing 
gas, has 9 per cent oxygen in an anesthetic mixture; 
ethylene (C.H,), the first hydrocarbon employed for 
anesthesia, has 15 per cent oxygen; but cyclopropane 
(C;He) has 85 per cent. That is a great development, 
particularly for those people who are quite ill and who 
seriously need to have oxygen. However, cyclopropane 
has the disadvantage of explosiveness, to control which 
we turned to the M.I.T. 

The Institute and other similar scientific centers 
have been interested in the cyclotron, which has also 
been of assistance to the medical profession. By means 
of the cyclotron, iodine can be irradiated and thus the 
absorption of iodine by the thyroid gland can be 
followed. Likewise, the cyclotron has aided treatment 
of leukemia, which amounts to a malignant disease of 
the blood. Until recent years nothing really could be 
done for patients with this disease except irradiating 
certain parts of the body. It is now possible to irradiate 
phosphorus, to introduce it into the blood stream, and 
thus to disseminate irradiation throughout the blood 
stream. To be sure, progress with this method of treat- 
ment is still in its infancy and no one can make any 
promises, but it at least offers a new development. 

We all think of helium as something to be put into 
dirigibles; however, it is also used in anesthesia. Helium 
is metabolically inert; you and I can breathe it with no 
effect. As you know, the molecular speed of a gas is in 
inverse proportion to its molecular weight. The molec- 
ular weight of helium is 4, as compared with a molecular 
weight of 32 for oxygen. Thus, helium can be used to 
dilute oxygen. If a patient has a narrow windpipe from a 
goiter pressing upon it, he can with difficulty be sup- 
plied with an adequate amount of oxygen. Oxygen, 
which is a heavy gas, can be diluted with helium. If 
80 per cent helium and 20 per cent oxygen are mixed, 
three times as much oxygen can be got through a given 
aperture as if pure oxygen is used, because of the fact 
that helium is such a light gas. Helium is also of great 
value in treating asthma. 

Some of the outstanding developments in medicine 
come under the heading of chemotherapy. The sulphony] 
group — sulfanilamide, sulfapyridine, sulfathiazole, and 
sulfanilyl guanidine — have one very desirable factor, 
specificity for separate germs. Sulfathiazole, for exam- 
ple, attacks the staphylococcus and the germ causing 
pneumonia. Sulfanilyl guanidine, a new drug, is specific 
for the colon bacillus which inhabits the intestinal 
tract. Fortunately, sulfanilyl guanidine is a water- 
soluble chemical but is absorbed slowly from the intes- 
tinal tract, so that high concentrations can be obtained 
in the intestinal tract. Surgical operations hence can 
be made safer by preliminary administration of sul- 
fanilyl guanidine. 
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It is well recognized now that we must be careful in 
our use of these drugs. They do not kill organisms; they 
inhibit the growth of organisms and thus permit the 
natural defense mechanism of the body to destroy the 
organisms. We must be careful because, while these 
drugs are useful, they have depressing effects upon 
liver function and kidney function, and materially 
diminish blood counts. For this reason one should not 
speak about chemotherapy without warning everyone 
of the dangers in the employment of these drugs with- 
out supervision by a physician. 

Everyone, of course, is interested in the vitamins. 
We have learned much about them. In the Lahey 
Clinic, where we have operated on more than 20,000 
goiters, we naturally have seen many things in relation 
to goiter. Very often, clinical impressions foreshadow 
scientific discoveries. We have known that the people 
who have goiters have night blindness, i.e., they cannot 
see well in the dark. We never knew why, but we knew 
the condition was associated with thyroid diseases. 
Now we know why — vitamin A deficiency. What has 
that to do with night blindness? In the back of the 
retina is a material called visual purple, by means of 
which people see in darkness. When vitamin A is low, 
the amount of visual purple is diminished, so that a 
person cannot see well in the dark. The amount of 
vitamin A can actually be determined by photometric 
measurement of visual purple. 

One of the most fascinating of all the vitamin develop- 
ments is vitamin K, which is found in alfalfa, in greens, 
and, of all places, in rotten fish meal. We have known 
for a long time that the cause of jaundice is bile back- 
ing up in the blood stream. Patients who are deeply 
jaundiced bleed when they are operated on; they have 
lost a factor which produces clotting. Now we know 
that the factor is vitamin K. When it is given with 
bile, in which it is soluble, it has the ability to be 
taken up by the liver, where it is synthesized into the 
material called prothrombin, the factor which is lacking 
in jaundice and the presence of which restores the 
ability of the blood to clot. The great difficulty with 
vitamin K is that if patients are going to bleed, they 
cannot be given bile and vitamin K, for they cannot 
absorb it quickly enough. It has now been synthesized 
and has the name 2-methyl-1,4-naphthoquinone. This 
material can be given intravenously, and in three hours 
blood which would not clot can be made to clot. 

The active principle of glands is of importance. One 
of the most interesting is the active principle of the 
adrenal gland, located over the top of each kidney. 
The two adrenal glands control blood pressure. We 
know that they occasionally are attacked by tubercu- 
losis and that if they are destroyed, a fatality results 
from a condition called Addison’s disease. Previously 
nothing could be done for patients in this condition. 
Now, Professor Wilbur W. Swingle and others at 
Princeton have demonstrated that they can produce 
the active principle of the adrenal gland, which is 
called desoxycorticosterone. This material can be steril- 
ized, put into a tube, and pounded into a hard pellet 
which, if introduced under the skin, will be absorbed 
slowly. I have introduced several of them myself. A 
little slit is made under the (Concluded on page 457) 
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than atoms are needed to make a man, we do not 

entrust the entire care of our health to physicists. 
The atoms in our bodies are arranged in cells; so we need 
biologists. And the cells are grouped together into tissues 
and organs; so we need physicians. It is, nevertheless, 
no mere accident that the words “physicist” and “phy- 
sician” differ in only two letters out of nine. 

The modern physician is well armed with mental 
tools by the psychologist, with liquid tools by the chem- 
ist, and with solid tools by the physicist. Mental and 
liquid tools serve primarily for cure. For diagnosis the 
physician has always relied heavily on the physicist’s 
devices. Who makes more temperature measurements in 
the course of a day, or more determinations of hydro- 
static (or is it haemostatic?) pressure, than does the 
family doctor? 

In recent years — one might almost say in recent 
months — many of the new devices which the physicist 
has developed have found vast application in the field of 
medicine. For this result the physicist deserves little 
credit, perhaps, inasmuch as he usually has made his 
contribution not deliberately but on the run while in the 
pursuit of his all-absorbing problem, the-ultimate struc- 
ture of matter. To his most exciting contributions to 
medicine — the microscope, of which 50,000 are in use 
in this country; and the x-ray machine, of which 25,000 
are in use — the physicist has now added many more. 
I shall confine my discussion to three typical advances: 
the electron microscope, the spectrograph, and devices 
for the production of subatomic rays. 

The sharpest-visioned medical man cannot, with his 
unaided eye, see any detail on bug or bacterium which 
is less than 1/125 of an inch long. In other words, the 
limit of resolution of the eye is about .008 inch; two 
points closer together than this look as one. The fault 
lies in the eye itself. Through selective breeding we 
might be able to grow a race of men with saucerlike eyes 
containing duplex lenses, but for immediate purposes 
we had better call in the physicist. He responded first 
with the magnifying glass. By use of this simple lens to 
magnify an object, say, five diameters, the two pre- 
viously closest separable points become 1/25 of an inch 
apart and are much more comfortably scrutinized. 

Next came the compound microscope, essentially two 
lenses placed one behind the other, giving an over-all 
magnification of two thousand diameters and thus en- 
abling the physician to separate visually two points as 
close together as a few millionths of an inch. With the 
compound microscope at its highest degree of develop- 
ment, hundreds of varieties of bacteria became visible. 
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Was the physician satisfied? By no means, for even then 
numerous viruses were too small to be seen, and many 
interesting creatures were merely tiny blobs on which 
no detail whatever was visible. This circumstance led to 
a long and difficult period of attempted improvement in 
the microscope, during which progress was slow and 
slight. Physicists knew why. The trouble was not so 
much in the microscope as in the light waves which 
traversed it. The waves were too long. 

The light waves which are used in microscopes are 
themselves about sixteen-millionths of an inch long; 
therefore it is hopeless to attempt to separate with them 
two points which are closer than about four-millionths 
of an inch. With visible light waves, then, the limit of 
effective magnification is about two thousand diameters; 
any greater factor must be thought of as being for con- 
venience rather than as giving further essential in- 
formation. 

But the physicist has discovered many other kinds of 
waves. Ultraviolet light has long been known, and its 
waves range all the way down to the x-rays, which are 
about 1/4,000 as long as waves of light. An x-ray micro- 
scope is out at the start, however, for no one has yet 
learned how to bend an x-ray so as to focus it into an 
image. X-rays can be scattered by atoms and piled up 
so that they give useful information, but this is not the 
equivalent of direct vision. 

Until we reach waves about half as long as those of 
green light, we do not find them at all easy to handle. 
For such waves it has been possible to develop a special 
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ultraviolet microscope which gives useful magnifications 
up to four thousand diameters, separating points that 
are two-millionths of an inch apart. This advance, 
bought at the expense of long years of hard labor, is 
still an advance by a factor of only two. 

Now comes the electron microscope with its useful 
magnifications up to fifty thousand diameters and its 
ability to resolve two points 1/10,000,000 of an inch 
apart — a gain of fortyfold over the visual microscope! 
This gain came as a side issue to the development of the 
quantum theory and the wave mechanics. The first 
compound microscope designed to operate with elec- 
trons instead of with light waves was built in 1932 by 
M. Knoll and E. Ruska, and during the intervening 
years the instrument has been improved by various in- 
vestigators until now, in the hands of V. K. Zworykin 
and his collaborators at the RCA Manufacturing Com- 
pany, it has reached a remarkable stage of simplicity, 
compactness, and ease of use. Yet to suppose that the 
ultimate form of the electron microscope has been at- 
tained or even envisaged would be very shortsighted. 

The lengths of electron waves are given by the for- 
mula \ = m , Where V is the voltage through which 
the electrons have fallen and X is the length of the 
waves in units called angstroms, which are about four- 
billionths of an inch. Thus an electron which has fallen 
through 60,000 volts in a vacuum tube (an entirely 
moderate value) will have waves 1/100,000 as long as 
the average light wave and hence might conceivably be 
used to give one hundred thousand times as much useful 
magnification. If shorter electron waves are required, 
one need merely raise the voltage on the vacuum tube 
in which the electrons are being accelerated. Hence the 
limitation in useful magnification is now set not by the 
waves but by the instrument. 

In some ways an electron microscope is simpler than 
an ordinary microscope; yet in other ways it is far more 
complicated. Instead of a source of light, a source of 
electrons is used —a hot tungsten wire coated with 
salts out of which electrons are sweated in clouds into 
a vacuum. In the vacuum the electrons fall prey to 
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strong electrical forces which hurl them at ever increas- 
ing speed in a concentrated beam against the object 
being examined. In passing through some spots in this 
object (spots which would appear dark in an ordinary 
photograph), the electrons are scattered more than they 
are in passing through other spots and so are lost from 
the beam. After the electrons traverse the object, they 
are focused into an enlarged image by coils or electrical 
plates corresponding to the two lenses in an ordinary 
microscope. This image is formed on a fluorescent 
screen, with the result that bright light is emitted 
wherever many electrons strike, while regions from 
which the electrons have been scattered appear dark. 
Thus the electron image is changed into an optical 
image. Alternatively, a photographic film can replace 
the fluorescent screen; since electrons register on a film 
quite as well as light waves do, and in the same manner, 
the usual type of picture will be obtained. 

Electrons, as contrasted with light waves, have diffi- 
culty in penetrating air, and so the entire microscope — 
the most compact models are seven feet high — must 
be kept pumped to a high degree of vacuum. That this 
feat can now be accomplished with a minimum of in- 
convenience, and so rapidly that only sixty seconds are 
required to load the camera and take a new picture, is 
a tribute to the engineering skill of the RCA designers. 

An outstanding problem in the new microscope arises 
from the fact that since electrons will not go through 
glass, ordinary microscope slides cannot be used. To find 
material transparent to electrons is much more difficult 
than to find material transparent to light. At present, 
objects being examined with an electron microscope are 
suspended on a-wire mesh or are placed in water on an 
extremely thin film of cellulose material through which 
the electrons can penetrate. Living material can be kept 
enclosed in a thin vacuum-tight cage of cellulose mate- 
rial which is transparent to electrons. 

With the present electron microscope, points as close 
together as 1/10,000,000 of an inch can be separated and 
made visible. The instrument as now designed has a 
theoretical limitation which should enable it to separate 
points 4/100,000,000 of an inch (Continued on page 444) 
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life to the development of closer relations between 

the physical and the biological sciences to be pres- 
ent on an occasion which recognizes the importance of 
the integration of these fields of knowledge. This is a 
timely period for such an undertaking. The joined 
efforts of the physicist and the biologist should make 
possible unique contributions to the solution of impor- 
tant problems for human welfare which crowd in upon 
us during these days of social readjustment. The rela- 
tionship is mutually beneficial: The broader human 
objectives of physics and engineering will be more fully 
achieved if scientists in those fields are in close touch 
with the progress of biology. Future progress in biology 
depends, in turn, on the biologist’s wider use of physical 
tools and principles. 

The expanding frontiers of modern science and the 
multiplication of experimental methods so evident 
throughout the laboratories of the M.I.T. have re- 
quired and encouraged severe specialization. Such 
specialization has been justified by its accomplishments, 
for without it a worker would be hampered by super- 
ficial and inadequate understanding of the problems he 
is investigating. A synthesis of the sciences, however, 
is necessary if they are to retain their broader cultural 
values, for only thus can the detailed facts be seen in 
their true perspective as parts of a more complete 
pattern of knowledge. The time has come when the 
development of science requires individuals and insti- 
tutions devoted to the correlation of its subdivisions. 
It is therefore of unique importance that this great 
center of teaching and research should devote itself to 
the integration of the physical and medical sciences. 
Having been at one time or another an engineer, a 
physicist, a zoologist, and a physiologist, I sense the 
significance of Technology’s undertaking. 

The biologist and physician are primarily concerned 
with two fundamental problems: the nature of the 
structure of living systems and the modifications which 
are induced in that structure by changes in the environ- 
ment. These are the classical problems of form and be- 
havior. Except in so far as they are superficially de- 
scriptive, they are merely special domains of physics 
and chemistry. Their advance has waited in the past 
upon the development of new tools and new points of 
view in the physical sciences. The future opportunities 
of the physical sciences in medicine will necessarily 
depend upon the future course which is taken by medi- 
cine itself. 


[: is gratifying to one who has devoted much of his 
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What that course may be is a hazardous guess. Judg- 
ing by present trends, I see three lines of development 
significant to the present discussion. First is the in- 
creased necessity for describing the structure and ac- 
tivity of living organisms in terms of fundamental 
physicochemical processes. This is no new development, 
but it is being hastened by the disappearing frontiers 
of classical descriptive medicine and biology and by the 
stimulus of extraordinary progress in the physical 
sciences. 

Second is the increasing awareness of the sensitive 
reaction of a living organism to its environment. As our 
knowledge of the fundamental nature of vital processes 
is extended, this awareness grows. It is made more 
acute by the swift extension of physics and the conse- 
quently accelerated change of industrial and cultural 
life. The medical sciences are therefore being led to a 
keener concern regarding the influence of environmental 
conditions on the health and habits of man. The growing 
interests in public health, industrial hygiene, and psy- 
chiatry are indications of this second important trend. 

Finally, I believe that the dramatic swiftness of the 
changes in modern life will awaken the physician to the 
important role he can play in shaping the new order. 
Civilizations are built by man for man, and a knowl- 
edge of the requirements and limitations of human life 
is essential to the effective direction of social and in- 
dustrial evolution. 

The biologist and physician can make their contribu- 
tions to the broader reaches of human life only through 
their understanding of the basic phenomena of living 
organisms. The analysis of these phenomena will de- 
pend, in an increasing degree, upon the use of physical 
concepts and methods because the living cell, of which 
all organisms are composed, is an aggregate of molecules 
and ions subject to no laws unique to living matter. 
Only in the formidable complexity of their organized 
structure do cells and assemblages of cells present 
special problems. Even these problems of structure de- 
pend for their ultimate solution upon physicochemical 
analyses. 

As Karl Darrow in The Renaissance of Physics says: 
“When a biologist wants to know the structure of an 
organism, he proceeds to dissect it. When a physicist 
wants to know the structure of those simplest of all 
organisms which we call ‘atoms,’ he too must dissect 
it. I do not wish, of course, to suggest that he can take 
his knife and hack the atom to pieces. . . . No: when I 
speak of dissecting atoms or dissecting matter, I refer 
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to the fact that we can draw negative electricity out 
of every substance which there is. When we pull or 
drive electrons out of a piece of matter, we are taking 
matter apart — and taking a thing apart is the tradi- 
tional way of finding out how it is put together.” 

Actually, the biologist and physician are beginning to 
use methods for “dissection” similar to those employed 
by the physicist. For they now recognize that no matter 
how delicate may be their knife or how extraordinary 
their skill, they cannot hope to extend very far their 
knowledge of the structure of living things by hacking 
them to pieces. Nor does the microscope give all the 
information desired. Hence the biologist and the phy- 
sician look hopefully toward the new tools of analysis 
developed by the physicist. 

It is difficult to overemphasize the importance to 
biology and medicine of this analysis of the finer struc- 
ture of living matter, for the arrangement of molecules 
and ions within cells ultimately determines the charac- 
teristics of cellular action. Certain modifications of the 
structure constitute disease. The measurement of those 
variations which are hidden from the microscopist 
should accordingly help to reveal the causes of disease 
and suggest means for its cure. 

The use of x-rays and polarized light has already 
revealed to Professor Francis O. Schmitt many facts 
concerning the arrangement of molecules and atoms in 
cells, and the electron microscope will probably be a 
valuable asset in his studies. Following the techniques 
developed by Irving Langmuir for the study of molecu- 
lar films, Leslie Chambers has shown that the orienta- 
tion of molecules in the surface layers of cells is an 
important factor determining the specificity of certain 
immunological and serological reactions. The brilliant 
work of W. M. Stanley on the crystalline structure of 
viruses “has provided reasons for considering that life 
as we know it owes its existence to a specific state of 
matter and that the principle of the vital phenomenon 
does not come into existence suddenly, but is inherent 
in all matter.” 

One serious limitation of many methods for observing 
cellular organization is that they can reveal the living 
system only as a static structure. Actually, that system 
is in a continuous state of restless change throughout 
life. To detect those changes requires, in many in- 
stances, the utmost speed and sensitivity available in 
modern physical methods. 

The continual redistribution and re-arrangement of 
the atomic and ionic components of cells is a conse- 
quence of the unique sensitivity of living cells to changes 
in the environment. This sensitivity is due to the fact 
that the organization of a cell is unstable. The existence 
of the complex structure of these organized systems of 
molecules and ions is maintained only by an adequate 
supply of energy and depends upon a delicate balance 
between opposing forces and reactions. It is accordingly 
not surprising to find that the structure of a cell at 
any instant is determined by the physical and chemical 
agents surrounding it. Such a modification of cellular 
structure by the environment is the physical basis of life. 

That is to say, life is the continued sequence of 
changes induced in cells by previous changes in their 
environment. If this sensitive reaction to the environ- 
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ment is the result of an unstable. organization of the 
molecules and ions of which an organism is composed, 
we may well ask whether variations in the surroundings 
will not modify the organization to such a degree that it 
will no longer retain the properties characteristic of a 
living system. In an unchanging environment this out- 
come is averted by a balance between the forces tending 
to produce disintegration and those which restore the 
normal structure. But as the environmental changes 
proceed, this delicate balance is destroyed and the 
system tends to disintegrate. That such dissolution is 
not general is due to the fact that a change in the sur- 
roundings not only induces changes in the structure of 
the organism but induces such changes as will limit the 
sequence of events leading to destruction of the living 
state. The only requirement for continued existence 
as a living system is that the previous properties of 
the organism shall have become so altered that the new 
structure can react and adapt itself to a further change 
of the environment. If the physical surroundings change 
too rapidly or too much, a new balance between the 
processes of dissolution and reorganization may not 
be established, and then disintegration of the living 
structure will follow. 

Remarkable mechanisms have been evolved in the 
more complex organisms in order to maintain relative 
constancy of the physical and chemical conditions with- 
in the body despite wide fluctuations of the environ- 
ment. In all of these regulatory mechanisms the nervous 
system plays a major role, for it is primarily responsible 
for bringing the vast assemblage of cells into an or- 
dered pattern of activity. A brief consideration of the 
action of the nervous system will illustrate the dynamic 
nature of biological systems and emphasize the growing 
dependence of physiological research on the physical 
sciences. 

We have had clear and detailed microscopic pictures 
of the outlines of the cells which compose the nervous 
system and of the differentiated portions which react 
differently to specific chemical dyes. Such studies, made 
possible by a physical instrument, have given us a vast 
amount of important information regarding the arrange- 
ment of nerve cells relative to one another. Chemical 
analyses of isolated nerves have told us of their molecu- 
lar composition. The intimate nature of the structure 
involved in the action of nerves and the events that 
give them their power of control are, however, still 
problems on the frontiers of biology. 

Professor Schmitt has led one important line of 
progress. By the use of x-rays and polarized light he 
has made careful and important determinations of the 
arrangement of proteins and lipoids in the cell surface 
and has measured the dimensions of membranes. An- 
other attack on the nature of the surface and its changes 
has been made by Kenneth S. Cole, who has confirmed 
the theory that a nerve cell controls some remote struc- 
ture or another nerve cell by the propagation of a wave 
of electrochemical change which involves a progressive 
and reversible change of the ionic permeability of the 
nerve surface. After long years of physical and biologi- 
cal research, Cole has developed methods for measuring 
the impedance of the surface membranes. He finds that 
with the spread of an impulse (Continued on page 452) 
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graph No. 66). New York: Chemical Catalog Company, 1934. 
Pp. 331. $7.50. 

“Indispensable to every colloid chemist, and especially to those 
interested in surface reactions in biological and medical prob- 
lems.’ — H. B. Weiser in Industrial and Engineering Chemistry, 
July 20, 1934. 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE, SECTION 
on Cuemistry. Recent Advances in Surface Chemistry and Chemi- 
cal Physics (edited by F. R. Moulton). Lancaster, Pa.: Published 
for the A.A.A.S. by the Science Press, 1939. Pp. 133. $2.50. 


AmerIcAN Mepicat Association. The Vitamins. Chicago: American 
Medical Association, 1939. Pp. 637. $1.50. 

These thirty-one articles, which comprise a symposium arranged 

under the auspices of the council on (Continued on page 456) 
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Expression of Technology 


Alumni Day 1941 Superlative in Its 
Statement of All Aspects of the Life of 
the Institute 


ECHNOLOGY in the full strength of its three 
great characteristics was given superlative expres- 
sion in the festivities of Alumni Day 1941. The 
historic tradition and friendly good-fellowship which 
are the heart of the school, the devotion and contribu- 
tion to science and engineering which are its identifying 
activity, and the direct participation in national service 
which is its function — all were set forth in act and spirit 
as Institute people gathered again in the annual custom. 
The efforts of the committees under the general chair- 
manship of Richard Whiting, ’26, resulted in eminent 
success in the operation of a crowded program; the skies 
were benign; the high marks set in the past were given 
yet another boost. Attempting here to survey the whole 
affair, The Review faces an embarrassment of riches, 
and hence presents aspects only. 


..+ National Usefulness .. . 



















This year, of course, the Institute as a factor in the 
national life of the country has particular significance. 
High point of the traditional dinner concluding the day’s 
events was the portion of President Compton’s report 


to Alumni devoted to consideration of Technology’s George H. Davis Studto 
part in national defense. Dr. Compton said: The portrait of President Compton unveiled on Alumni Day 












The great events in Technology history which we celebrate of crisis. Eighty years ago M.I.T. received its charter from the 
in this alumni festival of 1941 inevitably emphasize a striking Massachusetts General Court as the country plunged into 
similarity in the years 1861, 1916, and 1941 — all periods the Civil War. Twenty-five years ago, when the Institute was 
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Alumni Day chairman Richard Whiting, °26, preceding scenes of the day.— On the way to luncheon. — The 50-year class table. — 
C. Frank Allen, ’72. 
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establishing itself in its ‘more ample home”’ in Cambridge, we 
were in another great crisis and on the verge of conflict. And 
now in 1941, events have come full circle again, and we meet 
amid the mobilization and fateful challenge of a grim national 
emergency. 

I recall these parallels because they serve to point up our 
situation today. Looking backward serves to show not only 
how far we have come but how far we can go despite wars or 
rumors of wars. Looking backward also serves to surround with 
the proper humility our pride in the accomplishments of 
today... 

With full consciousness of our indebtedness to the past, I 
turn to a report on Technology in 1941. . . . The record, it 
seems to me, reveals a measure of public service and an adap- 
tation to changing needs which fulfill the promises of the past 
and set in bold relief the vital importance of the Institute as a 
great national resource. 

The first way in which the Institute responded to the na- 
tional emergency was to provide experts from its staff to serve 
on various advisory or operating committees of the govern- 
ment. The extent of this service is indicated by the fact 
that nearly one hundred members of our staff are now engaged 
in governmental work. The range of services is shown by some 
typical activities: Robert G. Caldwell, our Dean of Humani- 
ties, is associated with Nelson A. Rockefeller in an important 
program of cultural relations with the South American re- 
publics. Edward L. Moreland, ’07, our Dean of Engineering, 
is administrator for northern New England in the National 
Defense Training Program and serves on a regional committee 
of the Office of Production Management. Jerome C. Hunsaker, 
’12, Head of the Departments of Aeronautical and Mechanical 
Engineering, is a member of the National Advisory Commit- 
tee for Aeronautics and a special adviser in many government 
activities. Douglass V. Brown, Associate Professor of Indus- 
trial Relations, is serving as a business specialist. And Professor 
Ralph D. Bennett of the Department of Electrical Engineer- 
ing, and Francis Bitter, Associate Professor of the Physics of 
Metals, have been called to important technical service with 
the Navy. A large group of members of the staff, including 
myself, are serving on the National Defense Research Com- 
mittee and its subcommittees. Incidentally, M.I.T. Alumni 
are well represented on this defense committee. Vannevar 
Bush, ’16, our former Vice-President and Dean of Engineering, 
is chairman; Frank B. Jewett, 03, and Richard C. Tolman, ’03, 
are members. 


1921 debates: Edmund G. Farrand of Chicago, Carole A. Clarke of New York.— John E. Burchard, °23, and Herbert L. Beckwith, °26, 








Tue Tecuno.vocy REvIEw 


The second major defense activity of the Institute is the 
operation of intensive defense training courses. Last autumn 
Congress appropriated nine million dollars to finance an engi- 
neering defense training program to be conducted in qualified 
colleges under the auspices of the United States Office of Edu- 
cation. This appropriation was in addition to an earlier one of 
sixteen million dollars for training of mechanics and techni- 
cians in the trade schools and technical high schools of the 
country. The engineering college program is now in full swing, 
and over four hundred intensive courses are being given in 
nearly one hundred institutions throughout the country. Each 
of these courses is specially designed to train students for serv- 
ice with manufacturers or Federal agencies in capacities of 
engineers, designers, operators of technical equipment, in- 
spectors, or supervisors of production. On last report about 
seventy-four thousand students were enrolled to study for 
these positions. 

The Institute’s work in this field is part of a larger local 
program which has been co-operatively organized, under 
the United States Office of Education, by the four schools 
offering engineering education in metropolitan Boston — 
M.I1.T., Harvard, Tufts, and Northeastern. The M.I.T. itself 
has offered fifteen special courses, and by summer’s end nearly 
one thousand students will have completed the courses. 

Apart from this special defense training program, M.I.T. 
is offering other types of defense training to regularly regis- 
tered students. For many years the United States Navy has 
sent to the Institute a group of young naval officers for post- 
graduate study, particularly in the field of naval construction. 
At the request of the Navy Department we have established 
a new program which combines separate courses in naval con- 
struction and naval engineering into a single co-ordinated 
program. Of the sixty officers who have been detailed here 
during the academic year, forty have been taking the three- 
year program, and the remainder have been studying in the 
fields of meteorology, electrical engineering, mechanical 
engineering, and aeronautical engineering. 

Weather forecasting has become an essential feature of mod- 
ern warfare, and for a number of years M.I.T. has been giv- 
ing postgraduate training in weather forecasting to young men 
sent to us by the Army, Navy, and weather bureau. But now 
the national defense needs demand a very great increase in 
the number of men trained in this highly specialized field and 
in modern methods but recently developed, in which instruc- 
tion is available at only about five institutions in this country. 
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loading up. — William R. Thomas, 87, Godfrey L. Cabot, °81, N. P. Ames Carter, ’87, Frederick A. Kendall, °87, Giles Taintor, 87, Win- 


throp Cole, ’87, Mrs. Carter, and Frank F. Tripp, °87, in discussion. 
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Last summer a special inten- 
sive course was given to re- 
cruitsfromthe meteorological 
service and the Army Air 
Corps. During the year just 
closed we have had another 
group of approximately sixty 
special postgraduate  stu- 
dents in this subject, training 
for the Army Air Corps and 
the weather bureau; the 
course is to be repeated be- 
ginning July 1 and extending 
through next January. 

The largest of the Insti- 
tute’s activities in the na- 
tional defense field is its re- 
search program. At the 
present time sixty-three sep- 
arate contracts for research 
and development are in 
force. Several of the contracts include more than one project 
so that the number of individual researches under way is over 
seventy. Of the sixty-three contracts at present on the books, 
thirty-six are with government agencies and the remaining 
twenty-seven with industrial firms. 

The magnitude of our research program is indicated by the 
direct and indirect expenditures for this purpose, which are 
exceeding two million dollars during the year, and by the 
size of the staff engaged in it, which may reach three hundred 
this summer. This corps of expert investigators has been re- 
cruited from institutions throughout the country, and most 
of the men‘have been generously given leaves of absence from 
their institutions. 

The total expenditures involved in defense research at Tech- 
nology are approximately two-thirds of the Institute’s normal 
annual operating budget, and the personnel needed has re- 
quired an increase in our staf? of approximately 50 per cent. 

To house this program has demanded extensive re-adjust- 
ments in our space assignments and the most intensive use 
possible of our buildings. Last March we completed a small 
storage building to take care of the needs of our Department of 
Military Science and Tactics and to relieve congestion in the 
main buildings. Hardly was it finished when we found that 
we had to devote a portion of it to special national defense 
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The memorial inscription to President Maclaurin presented by the Class of 1916 


research. Defense needs also prompted the Corporation to 
authorize the construction of a new building for chemical en- 
gineering. In response to defense needs we have allotted or 
begun construction on 86,000 square feet of space, an area 
roughly equivalent to the space in the William Barton Rogers 
Building. 

Naturally nothing can be said in regard to the subjects 
or the objectives of this defense research, and exceptional 
precautions and safeguards have been put into effect to pre- 
serve the confidential character of the work and to insure the 
loyalty and discretion of those engaged in it. I should not 
feel justified in giving even this over-all statistical picture were 
it not for the fact that it can be no secret that M.L.T., along 
with a hundred other educational institutions and a great 
number of industrial organizations, is actively working on the 
technological aspects of this great national defense effort. 
The alert layman need but reflect upon some of the acute 
technical problems which have been presented by the war 
abroad to guess the directions of some of the research and to 
realize its urgent importance. 

I feel justified, too, in pointing to what is being done as a 
striking example of the national usefulness of an institution 
such as ours. The extent to which Technology has been called 
upon is an index, I think it is fair to say, of our superb resources 





Courtesy Boston Globe M.L.T. Photo 


B. Edwin Hutchinson, ’09, President-elect of the Alumni Association, and Mrs. Hutchinson chat with Charles T. Main, ’76.— Three 
from 1873: George M. Tompson of Wakefield, Henry P. Cogswell of Wenham, and William T. Leman of St. Petersburg, Fla. — William F. 


Rivers, °26, back from Calcutta for an interlude, talks things over with classmate James R. Killian, Jr. 
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of staff and facilities, of the fundamental importance of our 
program, and of the recognized availability of these assets for 
national service. Since it was founded, the Institute has had no 
reason to change its basic objectives, whether in times of pros- 
perity or of depression, of peace or of war. Its contribution in 
this defense emergency is simply a dramatic demonstration of 
its vitality and accomplishment in peacetime and of the grow- 
ing value of science and technology as the foundations of 
national strength aad the mainsprings of future progress. 


The national usefulness of the Institute requires fur- 
ther that normal educational work continue with as little 
disturbance as possible. That it is so doing was empha- 
sized by Dr; Compton’s summary of the ways in which 
the Institute’s full program is being maintained. Impor- 
tant gains toward this end include the new laboratory, 
which will remove restrictions from the full potentiali- 
ties of the Department of Chemical Engineering; the 
dental clinic, which will augment the effectiveness of the 
Medical Department; and the authorization of the new 
degree of doctor of philosophy in industrial economics. 


Robert E. Wilson,’ 16, commencement s 








Tue TEecHNOLOGY REVIEW 


... Means to an End. 


Dr. Compton’s opening allusion to the past may well 
focus consideration on the impressive part of the Alumni 
Day program which was concerned with Technology 
tradition — of special import on this twenty-fifth anni- 
versary of the Institute’s establishment in its present 
home. Unveiling and dedication of an inscription honor- 
ing Richard Cockburn Maclaurin, seventh President 
of the Institute, were the central event of this portion of 
the day’s festivities. Cut in the east wall of the Main 
Lobby, the inscription was presented to the Institute 
by the twenty-five year Class of 1916 as its reunion gift. 
The ceremonies attending the dedication were simple 
and impressive. Presiding was Edwin S. Webster, ’88, 
of the Corporation, who was president of the Alumni 
Association in 1909 when Dr. Maclaurin was elected 
Institute president. In opening the exercises, Mr. Web- 
ster emphasized Dr. Maclaurin’s “fundamental pre- 
occupation with advancing the Institute into new re- 
gions of science and engineering, improving its efficiency 
in teaching, and broadening its service to the country. ox 

Jerome C. Hunsaker, 12, introduced as having pio- 
neered, with Dr. Maclaurin’ s support, in the first in- 
struction in aeronautical engineering at an American 
educational institution, stressed Dr. Maclaurin’s wide 
knowledge of educational systems, saying in part: 

Richard Maclaurin accepted the leadership of the Institute 
only after a searching examination of its educational methods 
and objectives. To this examination he brought extraordinary 
scientific competence, a knowledge of the educational systems 
of three continents, and an understanding of human values as 
evolved in the basic structure of the law. Maclaurin found in 
William Barton Rogers’ concept of the concurrent pursuit of 
general education and professional training an opportunity to 
practice a doctrine he once quoted from Carlyle: “The end of 
man is an action and not a thought, though it were the 
noblest.”” He also found that the problem of carrying out a 
scheme of learning by doing had become enormously compli- 
cated since Rogers’ day by the vast increase of scientific 
knowledge and its manifold engineering applications. In fact, 
Maclaurin found the problem had grown quite beyond Tech- 
nology’s facilities and finances. . . . 
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Nevertheless Maclaurin accepted leadership. He really ac- 
cepted a challenge to create a new Technology, to make a 
truly scientific university worthy of America. He accepted 
this challenge with faith in an educational ideal, faith in a 
vigorous faculty and alumni body hungry for leadership, and 
faith in the future of the America with which he had cast his 
lot. 

In June, just twenty-five years ago, we dedicated the physi- 
cal plant of the new Technology, created from Maclaurin’s 
bold and courageous trust in the shape of things to come. 
Unseen at first to others, this shape of things to come must 
somehow have been apparent to him, and through him to those 
who gladly accepted and followed his leadership. 


William J. Farthing, President of the Class of 1916, 
then made the formal presentation of the inscription 
to the Institute. Sketching the history of Dr. Mac- 
laurin’s coming to Technology, of his recognition of the 
problems posed by the physical limitations of its plant 
at the time, and of his vigorous attack upon them, Mr. 
Farthing recalled the participation of his Class in the 
dedication of the Institute’s buildings in 1916. He 
declared : 

That thrilling June day in 1916 found Dr. Maclaurin look- 
ing ever forward. He felt that his task had only just begun. 
He had provided the shell for a great institution — now he 
must breathe into it the life of scholarship, of accomplishment 
in the real things that such an institution must stand for. Dr. 
Maclaurin saw in research the great force that would make 
man master of his universe — he envisioned technical training 
as the great instrumentality for putting the research worker’s 
findings at the command of society. And undoubtedly his great 
success in securing financial assistance rested upon the force 
and sincerity of these convictions. He made those who were 
able to help, see how they could through his offices render 
to their fellow man services that they could never provide 
through their own efforts. 


The inscription was then unveiled by W. Rupert Mac- 
laurin, Dr. Maclaurin’s son, who, as associate professor, 
heads the Industrial Relations Section of the Depart- 
ment of Economics and Social Science. 

In accepting the inscription in behalf of the Institute, 
President Compton paid tribute to Dr. Maclaurin’s 
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work for Technology, saying, ‘Today we are still striv- 
ing to follow the course he set.” President Compton 
cited several of Dr. Maclaurin’s statements of the pur- 
poses of education, which he described as standing as 
beacon lights at the Institute. He offered the affection 
and admiration of Technology to Mrs. Maclaurin, who, 
with her sons, William Rupert and Richard Colin, 
attended the ceremony. 

Record of other phases of Technology tradition was 
made on Alumni Day through the presentation of three 
portraits — those of George F. Swain, ’77, long associ- 
ated with the Department of Civil Engineering and its 
Head from 1888 to 1909; Everett Morss, ’85, member of 
the Corporation for many years and Treasurer of the 
Institute from 1921 to 1933; and President Compton. 

Mr. Whiting, as chairman of Alumni Day, presided 
at the dedicatery meeting at which the portraits were 
presented. Charles B. Breed, ’97,,Head of the Depart- 
ment of Civil and Sanitary Engineering, speaking of 
Professor Swain, sketched his career as engineer and 
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The Joseph Harringtons, ’30 and ’96, after luncheon. — 1914 in council: Harold S. Wilkins, Frank J. Jerome, Ernest C. Crocker. — 


Rogers Lobby, where exhibits centered. 
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The Everett Morss portrait presented on Alumni Day 


educator. Harry J. Carlson, ’92, of the Corporation, 
described Mr. Morss’s many services to Technology. 
Gerard Swope, ’95, also a member of the Corporation, 
spoke in appreciation of the ways in which Technology 
tradition has been fostered and expanded during the 
years of Dr. Compton’s administration. Mrs. Compton 
and Miss Jean Compton unveiled the portrait of Dr. 
Compton, which is the work of Sally de Camp Moffat 
and was presented to the Institute by Mr. Swope. The 
portrait of Professor Swain was done by J. Olaf Olson 
and is the gift of Professor Swain’s former students. 
That of Mr. Morss, which was painted by Gertrude 
Fiske, came to Technology through the generosity of an 
anonymous donor. 


Tech Marches On... 


In the quarter century marked by the unveiling of 
the inscription to Dr. Maclaurin, many changes, natu- 
rally, have occurred in Technology affairs. In curricula, 
staff, equipment, student body, student life — that is, 
in the outward expressions of the inward being of the 
school — the Institute of 1941 shows differences and 
changes from 1916. Reviewing these at the dinner con- 
cluding Alumni Day was Horace Ford, Treasurer, whose 
intimate knowledge of Technology is probably exceeded 
only by his devoted service to its best interests through- 
out his long association with it. Changes in educational 
institutions, like changes in almost everything, are in 
the main measured statistically, and so Mr. Ford was 
faced with the task of telling a statistical story to seven 
or eight hundred banqueters after a crowded and enthu- 
siastic day. He was more than equal to the assignment. 
Chart after chart went on the screen, showing graph- 
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The portrait of George F. Swain, ’77, presented on Alumni Day 





ically, and with plenty of color, increases in buildings 
and equipment, increases in funds, changes in make-up 
of the student body, improvements in student housing, 
growth of Departments, development of a constantly 
enhanced recreational program, and increase in numbers 
and scholarly attainment by the Faculty. Particular 
emphasis was placed upon the augmented human ie- 
sources of Technology in staff, students, and Alumni. 
Charts by themselves, however, mean little. The Treas- 
urer’s genial running fire of comment, explanation, 
description, as it changed pace with his subject matter, 
made the survey alive and sapient. Throughout, his 
emphasis was not on mere increase and change as such, 
but on the fact that in them is to be found the meaning 
of the past twenty-five years. They have come to be 
because of the continuing tradition of Technology 
spirit expressed in the urge to competitive excellence; 
in the wholehearted co-operation of Corporation, 
Faculty, Alumni, and friends; in the desire to be of great- 
est use in time of national emergency; and in the great 
leadership of such Presidents as Dr. Maclaurin in 1916 
and Dr. Compton in 1941. 

Implicit in Mr. Ford’s story was the quality of good- 
fellowship which marked the day and about which 
much could be said. The weatherman actively partici- 
pated in it. It was conspicuous in the reminiscent 
gatherings at the luncheon in Du Pont Court, and was 
undernote throughout the address of the fifty-year- 
class speaker, Henry A. Fiske, 91, at the Class Day 
exercises which followed. Thomas D’Arcy Brophy, ’16, 
spoke for the twenty-five-year class. The customary 
exercises were witnessed by a large number of spectators 
and were well received. The concluding dinner, satisfy- 
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ing in its bill of fare, was marked by a unity of spirit 
notable in Technology events — a unity well expressed 
in the singing of *‘ Mens et Manus,” written by Gordon 
M. Fair, *16, the last two verses of which were prepared 
in anticipation of the twenty-fifth reunion of the Class 
of 1916 and which were dedicated to the memory of 
Henry Greenleaf Pearson, who served for many years as 
head of the Institute’s Department of English and 
History. 


+ » es 


The Alumni Day conference this year had as its sub- 
ject, “Science and Engineering as Allies of Medicine,” 
which was discussed by Dr. Frank H. Lahey of Boston, 
Professor George R. Harrison of the Institute, and Pro- 
fessor Detlev W. Bronk of Cornell University Medical 
College, whose papers appear elsewhere in this edition 
of The Review. Samuel C. Prescott, °94, Dean of 
Science at Technology, presided. Huntington Hall was 
thronged for the session, which, in its clear delineation 
of the unity of scientific activity, was especially ap- 
propriate to the day. 

Supporting the discussions presented in the conference 
were extensive exhibits in the Main and Rogers lobbies 
showing apparatus developed by scientists and engi- 
neers for use in the diagnosis and cure, of disease. The 
exhibits elicited much comment and attention. 


Tribute of a Trophy 


HE Inter-Collegiate Yacht Racing Association re- 

cently placed in competition the George Owen 
Trophy, which has a significance far deeper than its 
importance as a prize in the annual Eastern College 
Dinghy Regatta. By those who know yachting, the new 
trophy is at once recognized as a very sincere tribute 
to George Owen, 94, Professor of Naval Architecture 
at the Institute and designer of yachts, whose name is 
known wherever sailing is a sport. In particular, the 
trophy is an expression of appreciation by college yachts- 
men for the encouragement and very tangible assistance 
that George Owen has given to the development of in- 
tercollegiate yacht racing. His contribution to the 
establishment and growth of dinghy sailing at the Insti- 
tute is already well known, for he designed the Tech- 
Herreshoff dinghy, of which the M.I.T. Nautical 
Association now has a fleet of forty, and has actively 
supported the sport since it was established at the Insti- 
tute in January, 1936. 

The George Owen Trophy is an exceptionally fine half- 
model of the yacht Dorello, one of Professor Owen’s most 
successful designs. Mounted on a walnut plaque bearing 
an appropriate inscription, the trophy is the work of 
Elmer H. Peterson, technical instructor in model mak- 
ing in the Institute’s Department of Naval Architecture 
and Marine Engineering. 

The Dorello, which had no bowsprit and carried a club 
topsail, was the first of her class, and her rig was later 
known to yachtsmen as the “Dorello rig.” Built by 
Hodgdon Brothers in Maine in 1908, she quickly 
claimed the attention of yachtsmen not only for the 
beauty of her lines but for her racing ability. For the 
first three years after she was launched she was sailed 
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The George Owen Trophy 


by Professor Owen, then winning some fifty-eight races 
out of sixty-two starts. To the present time she has been 
in almost continual seasonal service, during which she 
has won many important races. 


Corporation Election 


HOMAS C. DESMOND, ‘09, of Newburgh, N. Y., 

a member of the New York State Senate since 1930, 
was elected a life member of the Corporation at its 
meeting on June 10. 

Mr. Desmond is a native of Middletown, N. Y., and 
before his retirement a few years ago was prominent in 
engineering work in various parts of the country. He 
was graduated from Harvard University in 1908, and 
holds the honorary degree of doctor of humane letters, 
conferred upon him by Union College in 1939. Mr. Des- 
mond is president of Colonial Terraces Corporation and 
a director of Curtis and Curtis Company. He has been 
active in polities and professional engineering societies 
and prominent in Technology alumni affairs for many 
years. 


Graduation 


N the seventy-fourth graduation exercises of the 
Institute in Symphony Hall on June 10, President 
Compton awarded 711 degrees to 663 men and 13 young 
women. More than 95 per cent of the graduating class 
had already accepted positions, and an almost unlimited 
number could have been placed had they been available 
in such fields as meteorology or mechanical, aeronau- 
tical, or chemical engineering. (Concluded on page 458) 
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inherited most of them and have become used to think- 
ing of them as a matter of course. But they are not 
matters of course; we could lose them in any one of 
several ways infinitely faster than they were won for us 
in the first place. 

The great threat to our rights — our liberties, our 
opportunities, our cherished way of life — right now is 
the threat of domination by the Nazi ideology, carried 
out by the Nazi organization. And believe me that 
threat is real to us right here in the United States, to us 
Technology Alumni in our lives and our jobs! It could 
come quickly or slowly, directly by force or indirectly 
through economic competition with essentially slave 
labor of conquered countries, or through gradual domi- 
nation of our neighbor countries. 

I do not want to appear to be an alarmist, but I do 
want to say most earnestly what I believe to be true, 
and I call as my witnesses Czechoslovakia, Poland, 
Denmark, Norway, Holland, Belgium, France, Ruma- 
nia, Bulgaria, Yugoslavia, Greece, and any other nations 
who are rich in resources or strategic location and who 
have trusted in international honor and justice for their 
safety. And we know perfectly well that all others will 
be added to that list who can be conquered or bulldozed 
into it, and whose acquisition would strengthen or 
enrich Germany. And this certainly means us to what- 
ever extent Germany may be able to get the better of us 
— by force or intrigue or fifth column. 

So here, in this major problem which faces all Ameri- 
cans today, the issues again are very clear cut: Shall 
we strive to retain our way of life and all the rights 
which we have inherited, or shal) we let them be stripped 
from us without serious resistance? Here again the needed 
virtues are simple and direct: courage, sacrifice, wisdom. 

Very rarely have I spoken to urge a course of action 
or an attitude of mind or emotion. My training as a 
scientist is against it, and generally I believe in present- 
ing the facts and leaving it to each analytically trained 
mind to draw its own conclusions and determine its own 
course of action. And so I do today, except that the issues 
seem to me to be unusually clear and are certainly 
unusually important. 

Barring a miracle, it appears to me that we shall 
become involved directly in this war, and that before 
very long. This is a bare statement of probable fact, 
based on the trends. In honesty to you I should supple- 
ment this by saying that I personally believe that we 
ought to become involved just as soon and in whatever 
way as will most effectively join our forces to those of 
Britain in the effort to subdue this nearly world-wide 
attack on human rights and international decency, 
before it subdues us. I believe that the Axis powers will 
subdue Britain and South American countries and cause 
us at least terrible loss if they are allowed to take us one 
at a time, as is their habit. So I am forced to believe that 
all-out aid to Britain is our job, and that the nature of 
this all-out aid should be whatever will most effectively 
accomplish the result, without haggling over the phrases 
“war” or “short of war,’ and with the throwing of our 
full national strength into the effort. 
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You may or may not believe as I do in these matters, 
and I should not want you to agree with me or anybody 
else unless your own analysis of the facts and the prob- 
abilities leads you to that conclusion. But I do most 
earnestly hope that you are graduated from this institu- 
tion with three qualities in your character: first, a high 
idealism in your relationships with your fellow men; 
second, courage to follow your ideal; third, wisdom to 
see how that ideal may be given practical expression, 
thinking of the future more than of the present. 

If you, and all people of America, can have these 
qualities of idealism, courage, and practical wisdom, 
then I do not care so much whether Henry Jones or 
John Smith or Mary Taylor believes this or that par- 
ticular thing. There will be various opinions on any 
debatable subject, and this diversity is one of the safe- 
guards and one of the eternal springs of vigor of our 
democracy. The reason that I do not worry about what 
specific individuals think, is that I have the greatest of 
faith in the considered opinion of the majority, provided 
these qualities of idealism, courage, and wisdom prevail 
among them. And, in this critical time, the majority 
will determine our course. True, we have a certain 
amount of leadership, as every group must have. But 
this leadership is of our own election and I think I 
could demonstrate, if it is not already self-evident, that 
this leadership has not ventured away from what it 
believed to be the trend of public opinion. 

Wherever your role is cast in the coming months, we 
know that you are equipped by training to be useful in 
that role. You have varied talents, you are of varied 
national backgrounds, not all of you are citizens of the 
United States, though I have been talking to you as if 
you were. But we are proud of you, just as we are 
proud of the way in which America has been able to fuse 
all elements into that versatile, interesting, and capable 
being which we call “an American.”’ Our ambition is 
not to purify our race by purging from it the blood of 
minorities, but to perfect still further the art of co- 
operative living together in peace, prosperity, and 
liberal opportunity. 

May God’s blessing and help go with you as you go 
on to work, and perhaps to fight, to preserve a social 
order in which you and I and our children can live in 
peace, prosperity, and liberal opportunity. 











THE TREND OF AFFAIRS 
(Continued from page 414) 





Casts made of this mixture, fired to temperatures of 
1,010 degrees Centigrade, shrink as little as a quarter- 
inch in twelve inches. This shrinkage, approximating 
that of bronze, is slight enough not to detract from the 
artistic value of the cast. The strength of objects made 
from this slip is much greater than that of the Tanagra 
figurines. Professor Norton, by repeated experiment, 
found suitable flocculants which made it possible to 
compound a slip of proper fuidity without the use of a 
great deal of water. He also discovered that proper 
timing of the casting operation would allow for ab- 
sorption of water from the slip (Concluded on page 438) 
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1. What it is and does 


Oxy-acetylene flame-priming is performed 
by passing the flame from an Oxweld heat- 
ing head over structural steel before the first 
protective coating is applied. The quick 
heat causes rust and loose seale to pop off, 
and drives out the surface moisture, thus 
leaving a clean, dry surface for the paint. 
Structures of any size or shape can be flame- 
primed in the shop or on the job. 











2. How it helps 


Flame-priming is followed by wire-brushing, 
and close behind this comes the painting. As a 
result the metal is clean, dry, and still warm— 
making the paint go on faster, bond tighter, dry 
quicker, and last longer. 








OXY-ACETYLENE FLAME-PRIMING makes paint 
oo on faster and last longer... 














3. What you need to use it 


All you need to use this method is an Oxweld 
W-26 heavy-duty welding blowpipe and an 
Oxweld flame-priming head, connected to an 
adequate source of oxygen and acetylene supply. 
Any operator can learn the technique quickly. 
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and Lue can help you use it! 


me Linde can supply the gases, the apparatus, and help in 
flame-Pprim™ using flame-priming. If you are interested in giving longer 
welding life to paint jobs—or if you are confronted with bottlenecks in 
equipme forming using sand-blasting equipment—talk it over with Linde! 


THE LINDE AIR PRODUCTS COMPANY 


Unit of Union Carbide and Carbon Corporation 
General Office: New York, N. Y. [78 Offices in Principal Cities 
In Canada: Dominion Oxygen Company, Limited, Toronto 


LINDE OXYGEN... PREST-O-LITE ACETYLENE... UNION CARBIDE 


The words ‘‘Linde,” ‘‘Prest-O-Lite,” “Union,” “‘Oxweld,” ‘“‘Purox,” and ‘‘Prest-O-Weld” are trade-marks of Units of Union Carbide and Carbon Corporation. 





OXWELD, PUROX, PREST-O-WELD APPARATUS ... OXWELD SUPPLIES 





















THE TREND OF AFFAIRS 
(Concluded from page 436) 





by the plaster of the mold. As a result, the cast when 
removed from the mold contains relatively little water, 
a fact which contributes to reduction of shrinkage. 
About ten satisfactory casts can be made from one set 
of molds before crumbling of the plaster makes new 
molds necessary. 

Each of the advances here touched upon contributes 
to the rationalizing of ceramic techniques. For esti- 
mate of what this aspect of the program means in 
terms of sculpture, we may well turn to Mr. Demetrios, 
who finds in it the answer to several dilemmas besetting 
artists whose honest wish is that their creations may be 
more widely dispersed among the people than has been 
possible in the past. 

As Mr. Demetrios sees it, the program has provided 
the sculptor with a means of controlling the production 
of a work of art all the way from the original modeling 
to the finished cast which the amateur of art acquires. 
Working toward bronze, the sculptor generally had to 
relinquish the casting and finishing operation to a 
foundry, and hence almost never did the final finishing 
of the work himself. His share in it consisted of model- 
ing the head, making a plaster mold from the original 
clay, and producing a plaster cast. This went to the 
foundry to be cast in bronze. The soundly established 
technique of using terra cotta instead of bronze means 
that the artist himself can do the casting and the finish- 
ing operation which follows it. Moreover, the terra 
cotta permits ten reproductions to be made and cuts 
the cost of making them, thus pointing toward a wider 
availability of works of art among the people. In addi- 
tion, the terra cotta which results from Professor 
Norton’s formulas gives the sculptor a medium of a 
better grain and texture than even that of marble, so 
that after the cast has been baked, the sculptor can 
work on it in any direction, giving to the final repro- 
duction the life and vigor attainable only by the direct 
application of artistic skill and sensitivity. Finally, a 
wide range of permanent colors is available for the 
finished piece. Not possible with other mediums, these 
colors, under accurate control, permit polychrome 
sculpture, which has been little used by modern artists. 


INDIVIDUALS AND INCENTIVES 
(Concluded from page 421) 


regulations on almost every form of business activity. 
The incentive for the laborer to work hard and get ahead 
tends to be reduced if he comes to feel that his future 
welfare is dependent more upon his labor union than 
upon his own efforts, and if seniority becomes the princi- 
pal basis for promotion. Bonuses for not raising crops 
lower the farmer’s incentive to work. Even desirable 
plans such as old-age pensions and work relief tend to 
reduce the incentive to work if they are carried too far. 

The very incentive to invent is threatened by pro- 
posed legislation which would greatly reduce the value 
of a patent. The incentive to save for a rainy day is 
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being attacked and ridiculed by some of our self-styled 
intellectuals. We must work against such tendencies to 
weaken incentives if our democracy is to survive. 

Management has a large share of responsibility in 
helping maintain proper incentives for labor and indeed 
for the entire personnel of business. This problem is not 
an easy one. Fair wages are, of course, the first funda- 
mental; but money is by no means the only important 
incentive to the average American worker. Good work- 
ing conditions, pleasant associates, and an understand- 
ing of how his work fits into the whole business help to 
stimulate interest and enthusiasm in an organization. 

By and large I think the greatest thing management 
can do to provide worth-while incentives for the whole 
organization is to take every precaution to see that all 
workers up and down the line are treated fairly, that 
grievances are handled sympathetically, and that abil- 
ity is recognized and promotions are made only after 
careful consideration of all available candidates within 
the organization. 

It has always seemed to me that our hereditary in- 
stincts are sadly deficient in that, while they spur us to 
almost superhuman efforts to avoid the loss of a finger or 
a toe or other relatively unimportant physical member, 
we seem to have no instinctive sense of the pre-eminent 
value to us of that spirit of enthusiasm which is fortu- 
nately so characteristic of youth. In many individuals 
enthusiasm gradually atrophies as middle age ap- 
proaches; small effort is made to nourish it, and little 
notice is taken of its disappearance. Yet how quickly we 
recognize the trait when we see it preserved in so many 
men clear up to a ripe old age, and how much it has to 
do with both the attainment of success and the enjoy- 
ment of life! The unique and vital nature of enthusiasm 
has long been recognized. Indeed, its very name, from 
the Greek words en and theos, literally means “God 
within.” Guard that divine spark as your greatest asset, 
temper it with judgment and patience, and your rewards 
will be both material and spiritual. 


A BROADER BASE FOR SCIENCE 
(Continued from page 418) 


Needless to say, the gun, the knife, the automobile, 
and some modern drugs do give the individual bent on 
crime a wider range, a wider scope. With regard to sci- 
ence and war, however, neither science itself, its method 
or its spirit, nor scientists as a class can be held responsi- 
ble for war, ancient or modern. No one denies that mod- 
ern gadgets, developed out of our scientific understand- 
ing, render war more destructive and brutal today. But 
let me cali your attention to the attitude of most of the 
men of science on this issue by quoting from the minute 
adopted in 1939 by the American Association for the 
Advancement of Science. This declaration reads as 
follows: “. . . Science is wholly independent of national 
boundaries and races and creeds and can flourish perma- 
nently only where there is peace and intellectual free- 
reas 

As to unemployment, I think President Compton 
made clear not very long ago that, while some inven- 
tions may produce temporary unemployment or dis- 
lodgment of labor, the total (Continued on page 440) 
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EDISON 


Aewes ! 


THOMAS ALVA EDISON 


during the first world war served as 
President of the Naval Consulting 
Board. In his plants, he made booster 
casings for shells and bomb sights— 
and plenty of them...other things too. 

Long before then, Edison first ap- 
plied his greatest conception. Organized Research 
is that conception. It is the modern method of 
invention . . . the modern method of production 
control. Since Edison’s conception of it, Organ- 
ized Research has proven the guiding force of 
all great American industries. It works three 
full shifts a day in U.S. industry now. Thus, 
Edison still serves! 

For U.S. Defense today, Edison’s plants turn 
out precision instruments for our air fleets . . . essen- 
tial parts for the latest development in diesel engines 
... signal safety equipment to meet increased rail 





transportation needs. In all of the Edison Industries, 
there is a daily increase in the volume of special 


precision products —a noteworthy contribution to 
our country’s defense program. 

For defense materials producers, Edison Battery 
powered trucks move materials from operation to 
operation and to shipping points with efficient dis- 
patch. These hard working storage batteries in- 
crease production in existing plants, speed up 
production in new factories. Other Edison prod- 
ucts also serve the army of workers who toil 
to make America impregnable. 


THOMAS A. EDISON INCORPORATED 


WEST ORANGE, NEW JERSEY 


AMONG the products of the Thomas A. Edison, Incorporated, group of industries are: Ediphones for dictation, 
Edison Storage Batteries, Edison Primary Batteries, Edison Dry Cells, Edison Emark Batteries, Edison Portland 
Cement, Edison Nursery Furniture, Edison Spark Plugs, Edison Magnetos, Edison Ignition Coils, Edison Medical 


Gases, Edison Temperature Controls . . . and many other small and large manufactured items for industry. 
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Reg. U. S. Pat. Off. 


Samson Cordage Works 


Boston, Mass. 


Herbert G. Pratt, ’85, Chairman of the Board 
Manufacturers of braided cords of all kinds, in- 
cluding sash cord, clothes line, trolley cord, 
signal cord, shade cord, Venetian blind cord, 


awning line, etc., also polished cotton twines, 
ladder tape for Venetian blinds, and specialties. 


SAMSON SPOT CORD 
> 2 eS + . - 


Reg. U. S. Pat. Off. 


Our extra quality sash cord, distinguished at a 


oe by our trade-mark, the colored spots. 
specially well known as the most durable ma- 
terial for hanging windows, for which use it has 
been specified by architects for nearly half a 
century. - 














TIREX CABLE 


because it is both tough and dependable 


was used for this shovel 


Simplex Wire & Cable Co. 
79 Sidney St., Cambridge, Mass. 
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A BROADER BASE FOR SCIENCE 
(Continued from page 438) 


effect of new inventions is to increase employment of 
labor. Certainly, the growth of cities, inhabited by people 
not directly engaged in securing sustenance from the 
soil, would have been absolutely impossible without the 
inventions stemming from science, both industrial and 
transportational. 

I think the last two charges against science are the 
most serious, though they reflect less on science and 
more on man, more on human nature, human selfishness, 
and human myopia. I think there is no doubt that some 
gadgets developed through practical applications of 
scientific knowledge render it possible for myopic man 
to deplete and waste natural resources at a rate that 
could not occur by the aid of the bare hands, the crow- 
bar, the spade, the ox, the horse, or the mule. As an 
example I am thinking of the strip mining of soft coal 
in my own state of Illinois, where tens of thousands of 
acres of fertile soil, soil rendered fertile by the processes 
of nature during perchance more than 100,000 years, 
are ruined for agriculture, for the production of food 
and clothing for man, in order to get a few tons of soft 
coal mined at less expense, for a few pennies of profit 
for a few individuals. To me, this is not an indictment 
of science or the application of science; it is an indict- 
ment of individual myopia and of social and economic 
statesmanship in our democracy. 

That the applications of science in the growth of 
modern industries have created a serious individual 
public health problem under the head of industrial 
disease, is known to all. Our modern science of medicine 
is effectively combating this menace, although it is not 
entirely under control as yet. A sobering thought is 
the fact that, in the development of industries due to 
our expanding understanding of nature, man is increas- 
ingly and suddenly exposed to chemical substances for- 
merly unknown to him in the whole history of the race 
or is exposed to substances of injurious potentialities in 
larger and larger amounts. If we could really establish 
a broader base for science in society, and by science I 
include the science of modern medicine and modern 
preventive medicine, we should soon effectively control 
this growing hazard. At present we go at things too 
blindly and we (society and the medical profession) 
assume that as long as the individual exposed to indus- 
trial hazards is not actually sick enough to call a doctor, 
he is not really injured. Frequently we have discovered, 
and we shall probably increasingly discover, that this is 
not the true situation. 

To refer again to the charge that science makes war 
or makes war more violent, I think we may admit that, 
unless the spirit of science — honesty coupled with the 
sense of justice and fair play — manages to keep pace 
with our expanding scientific knowledge and its prac- 
tical applications, man may destroy himself in days not 
so very far away, and the insects will rule the world 
without having to fight man for its possession. 

Science is still in the ivory tower to the extent that 
our laborers, our farmers, and even our leaders in poli- 
tics, trade, and industry do not understand or at least 
do not follow the scientific method. Hence I insist that 
ours is not yet an age of science, (Continued on page 442) 
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A canner knows that “cutting the pack”’ 
(checking an actual sample a/ffer canning) 
is the only sure way to maintain consistent 
quality. 

You may not have realized it, but this 
is just as true of shipping boxes as it is of 
canned goods! 

And just as a canner “cuts” every pack, 
so Gaylord checks every run to make certain 

every Gaylord box will give you the “above specification’’ performance 
provided by Gaylord’s extra margin of safety. 

As a result, when you ship in Gaylord boxes, you can be sure that 
every shipment you make has a better chance of arriving safely ...and of 
looking as neat and attractive on arrival as when it left your loading docks. 
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A BROADER BASE FOR SCIENCE 
(Continued from page 440) 


for the character of the age is writ by man’s behavior. 
Men are still driven by greed and confused by guile, 
rather than guided by reason and justice based on our 
expanding scientific knowledge. I said on another occa- 
sion, but the thought bears repeating here, that science 
has greatly enlarged man’s understanding, conquered 
many of his diseases, lengthened his life, multiplied 
his joys, decreased his fears, and added much to his 
physical comforts and powers. Man may use these and 
other achievements for a greater social injury instead 
of for a further social advance. Science is specifically 
human, in that it stems from the innate curiosity of all 
men and the conspicuously plastic brains of the ablest, 
if not the noblest, of our fellows. If this be so, then the 
scientific method and its products cannot be, in any 
fundamental and permanent sense, in conflict with hu- 
man nature, though our present human society, prod- 
uct of a past dominated by greed, force, and fear, may 
be and is in conflict with the scientific method. Whether 
science and the scientific method, even on the broader 
social base for which I plead, can contrive survival val- 
ues equal if not superior to the blind forces of nature 
which shaped man’s past, is as yet in the laps of the 
gods. Still, we cannot deny the possibility, and we will 
nurse the hope, that the hairy ape who somehow lost 
his tail, who grew a brain worth having, who built speech 
and song out of a hiss and a roar, and who stepped out 
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of the cave to explore and master the universe, may 
some day conquer his own irrational and myopic be- 
havior toward his kin. 

I think we can say, even in the face of current fear 
and pessimism, that during the ups and downs of past 
ages, man has through science gradually acquired more 
understanding and hence more freedom from fear, more 
dignity, greater kindness, and a clearer conception of 
justice. Despite the fact that for the moment “the bird 
of sorrow” is not only flying over our heads but is 
actually nesting in our hair—to borrow a Chinese 
proverb — that bird will not nest in our hair forever, 
even though a blackout on the light of science is decreed 
in every land. When we have achieved the broader base 
for science in the understanding of the common man, 
the method of science will slowly but surely help to 
make life more intelligent, toil more cheerful, fear, 
hatred, pain, and tears less prevalent in our lives. If 
in any place or time the insane violence of war renders 
the pursuit of science impossible and the scientific 
method submerged and forgotten, it will be rediscov- 
ered in better days by better men. At least up till now 
man has demonstrated his ability to survive and to re- 
assert his manhood and his intelligence. 

The establishment of a broader base for science is 
too great a task for the handful of scientists in our 
universities and in our institutions for scientific research, 
even were these men agreed that this is both an impor- 
tant and a desirable goal. What is called for is the co- 
operative effort of all men and (Concluded on page 444) 
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¢ Every day elevators transport 
more people, in any large city, than 
all other modes of travel combined. 
Westinghouse elevators alone carry 
more than eight million people 
daily. 


¢ While the elevator might seem 
to be a very simple device—just a 
box, in a shaft, on a cable—it is 
really an intricate, scientific system 
of automatic controls and safety de- 
vices. The equipment necessary to 
operate just one of our modern high 
speed elevators in a twenty-story 
building may include 31 motors, 
3425 feet of steel hoisting cable, 
seven and one-half tons of guide 
rails, and a maze of 250 electrical 
relays, compacted into 60 square 
feet of control panels. 

° For many years our company 
made the electric motors and con- 
trol equipment for elevator manu- 
facturers. By 1926 our engineers 
had become so interested in the 
many problems of the elevator in- 
dustry that we began the manufac- 
ture of our own elevators. 

¢ Since then our people have 
made three major contributions to 
comfort and safety in the modern 


high speed elevator. The first is a 
power control system that elimi- 
nates the jolting stop on the end of 
a swooping “power dive”. No 
doubt, many stomachs are grateful 
for this development. 


© Then we developed that device 
which automatically levels and stops 
a car at a desired landing. Remem- 
ber how the elevator boy used to 
inch you up and down trying to 
make a perfect landing? The Induc- 
tor Landing which our engineers 
worked out relieves the operator of 
this responsibility, simply through 
the installation of magnetic iron 
plates at each floor landing and an 
electric coil on the elevator cab. 


¢ A third important develop- 
ment in this field by our company is 
the so-called “Safe-T-Ray”, the 
photo-electric cell which prevents 
electric doors from closing until 
the threshold has been cleared of 
passengers. 


¢ If you have ever ridden on the 
elevators we made and installed in 
the RCA Building, New York, you 
can fully appreciate the comfort, 
speed and safety of a modern ele- 
vator system. In these elevators you 
have practically no sensation of 
movement, yet you travel at speeds 
up to 1400 feet a minute between 
stops and starts. 


¢ In the field of vertical trans- 
a the electric stairway is 
ecoming increasingly important. 
By conservative estimate more than 
30 million people rode on the elec- 
tric stairways we installed at the 
New York World’s Fair. The West- 
inghouse Electric Stairways in the 
sare eps were the longest ever 
installed in this country. 
* The elevator engineer has made 
the busiest of all transportation 
systems the safest as well. 
* Elevators today have an un- 
aralleled safety record. In fact, it 
is virtually impossible for a pas- 
senger to injure himself in a mod- 
ern elevator. 
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A BROADER BASE FOR SCIENCE 
(Concluded from page 442) 


women with sufficient training in science tv comprehend 
and follow the scientific method. These are principally 
the large armies of physicians, industrial chemists. and 
engineers, and the scattering of competent teachers of 
science in our secondary schools. Perchance the newly 
born Association of Scientific Workers will lend a hand. 
All teachers in our secondary schools, were they them- 
selves conditioned in the spirit of science and aware of 
the scientific method, could be the spearhead of this ad- 
vance. The scientific method, the achievement of under- 
standing by controlled experience, has not yet had much 
of a chance in our formal education, on any level. 

We pride ourselves, I think without good grounds, 
that our age is the “age of science.” As Arthur H. Comp- 
ton recently put it, ours is an age of science only in the 
sense that the applications of science, the fruits of 
science, influence our external mode of living, both in 
peace and in war, to a much greater extent than they 
have at any other period in human history. But even 
today guile and deceit, violence and war, hate and van- 
ity — the very antitheses of science, the very negations 
of the method and the spirit of science — are just as 
rampant as in the days of the cave man and the saber- 
toothed tiger. 

When the twilight beckons men of my years, we still 
have our children, we still have our dreams. I dream of 
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a day when through social experience in science and 
justice we shall actually put the principles of democracy 
to work within our land — in politics, in industry, in 
trade, in education; when understanding and kindness 
will more than hold their own against guile and greed; 
when force and violence are replaced by conference, 
compromise, and approximate justice in all our domestic 
relations. When that day is at hand in our own land, 
our example will be a greater impetus to science, peace, 
and justice in other lands than are our present speeches 
and our lend and lease of the implements of violence 
and war to all present and potential democracies of the 
world. For then we at least will be strong enough to 
fear no ill wind from across any ocean, strong enough 
to maintain our own ways of life, a life worth living for 
a million years. 


ARMING THE PHYSICIAN 
(Continued from page 425) 


apart. Hence a factor of 2.5 still exists between present 
realization and that which can conceivably be reached 
with the existing instrument. 

Will the physician be satisfied with the present reali- 
zation? No. With a possible factor 2.5 times better? 
Yes. After all, there must be a lower limit to the size of 
living matter, for all bacilli, like all men, are made of 
atoms. We know that atoms are about four-billionths 
of an inch in diameter. Since (Continued on page 446) 
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ALL THE LATEST DEVELOPMENTS 


IN STEAM GENERATING PRACTICE 


In many sections of the country, 
power stations have been moderniz- 
ing and expanding their facilities 
with C-E high-pressure, high-capac- 
ity, steam generating units. Take 
New England, for example —a par- 
ticularly appropriate selection for 
the readers of Technology Review 
and known to all those familiar with 
progress in steam power engineering 
as the site of the first installation to 
produce steam at a pressure as high 
as 1200 lb per sq in. New England’s 
largest power stations have been tak- 
ing full advantage of progress in 
steam power practice by selecting 
C-E high-pressure units for their lat- 
est installations as listed opposite. 





C-E CONTROLLED FOrCED CIRCULATION BOILER 
Now being installed at Muxtcur. For details, see text. 


BOSTON EDISON COMPANY 
“L” Street Station, Boston, Mass. 
One Unit 
Capacity—542,000 lb of steam per hr 
Design Pressure—1400 p.s.i. Temp—910 F 
Mystic Station, Everett, Mass. 
One Unit 
Capacity—430,000 Ib of steam per hr 
Design Pressure—1400 p.s.i. Temp—910 F 


CONNECTICUT LIGHT AND POWER CO. 
Montville Station, Montville, Conn. 
Two Units 
Capacity— 130,000 Ib of steam per hr 
Design Pressure—725 p.s.i. Temp—825 F 
Devon Station, Devon, Conn. 

Two Units 
Capacity—225,000 Ib of steam per hr 
Design Pressure—950 p.s.i. Temp—900 F 


MONTAUP ELECTRIC COMPANY 
Somerset Station, Somerset, Mass. 
One Unit 
Capacity—650,000 Ib of steam per hr 
Design Pressure—2000 p.s.i. Temp—960 F 


NARRAGANSETT ELECTRIC COMPANY 
Manchester St. Station, Providence, R. I. 
One Unit 
Capacity—430,000 lb of steam per hr 
Design Pressure—1350 p.s.i. Temp—915 F 


One of these installations brings to 
New England the distinction of hav- 
ing the first high-pressure, high-ca- 
pacity, forced-circulation boiler unit 
in the United States and the largest 
boiler of this type in the world. This 
unit marks the biggest step forward 
in steam generation since pulverized 
coal firing and water-cooled furnaces 
—also pioneered by Combustion 
Engineering — revolutionized steam 
generating practice some twenty 
years ago. Now being installed at 
Somerset by the Montaup Electric 
Co., this C-E Forced Circulation Unit 
points the way to the most significant 
future development in the field of 
high pressure steam generation. 
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ARMING THE PHYSICIAN 
(Continued from page 444) 


several atoms are needed to make a molecule, molecules 
are certainly larger than atoms. The smallest living unit 
must be at least as large as a moderately complex mole- 
cule; so we can set twenty-billionths to forty-billionths of 
an inch as the probable lower limit of the size of living 
matter. Thus we find the electron microscope on the 
verge of fulfilling all the needs of the physician for the 
photography of small living objects. Although much 
needs to be done, most of the problems which remain 
are of the character of biological engineering. 

The spectrograph is a much older instrument than the 
electron microscope, but only recently has its extensive 
applicability to medicine been realized. Primarily an 
analytical instrument, the spectrograph can be used for 
measuring the presence of metallic constituents in the 
blood, the potency of vitamins, the activity of hormones, 
and for similar problems involving the determination of 
very small concentrations of material. 

The basic principle of the spectrograph is that it de- 
tects the light which atoms and molecules can be made 
to emit and with this light produces spectrum lines 
which are arranged in such simple and reproducible 
patterns as always to give a definite clue to the kinds 
of atoms or molecules which have emitted the light, and, 
somewhat less definitely, to the number of each present. 

If a physician suspects that a patient is suffering from 
lead poisoning, he need take only a drop of blood from 
the patient’s ear and burn this blood in an electric arc. 
The blood, quickly dried by the intense heat of the arc, 
is burned to ashes, and the very molecules of the ashes 
themselves are then rent apart into their constituent 
atoms. The atoms are bombarded by an intense hail of 
electrons in the arc and are thereby caused to emit light. 
Any lead atoms present send forth the characteristic 
light waves of lead, which the spectrograph reveals as 
spectrum lines in definite locations. 

On the same photographic plate the physician records 
a flash of light sent through the same spectrograph from 
a drop of normal blood burned in the same arc. He 
knows the lead content of the normal blood, and by 
comparing the blackening of the lead lines in the two 
spectrum photographs is able to determine the amount 
of lead in the sample taken from his patient. It is pos- 
sible to measure as little as one atom of lead to a million 
molecules of blood. In fact, by means of the spectro- 
graph the increase in the lead content of the blood of a 
person who‘has slept for one night in a newly painted 
room can be determined. 

The identification of an element depends on the pre- 
cision with which the spectrograph can determine the 
wavelengths of the light which the element emits. With 
the finest type of modern spectrograph, the lengths of 
these waves can be measured to one part in sixty million. 
Since the waves are themselves usually less than 
1/50,000 of an inch long, the spectrograph can thus be 
used to make a measurement accurate to one-third of a 
trillionth of an inch. 

When a biological material is burned in an electric 
arc, the material is destroyed. Analyses of transparent 
materials, however, can be made (Continued on page 448) 
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ARMING THE PHYSICIAN 
(Continued from page 446) 


with the spectrograph in a way which does not involve 
destruction: A beam of light — infrared, visible, or ultra- 
violet light — is sent through the sample, and the pres- 
ence of various complex molecules is determined from 
observation of the absorption of the light of different 
wavelengths in its passage through the sample. This 
method has found particular application in the deter- 
mination of vitamin A in various food materials. 
Finally, let us consider devices for the production of 
atomic rays. Though we are likely to think of an atom 
as a small sphere about four-billionths of an inch in 
diameter, actually an atom has proportionately as much 
empty space in its volume as has the solar system, and 
atoms are now easy to take apart. Every atom contains 
a nucleus composed of protons and neutrons, surrounded 
at appropriate distances by some definite number of 
electrons between one and ninety-two. To knock elec- 
trons out of atoms is quite easy, and is done in every 
electric arc, neon sign, and radio tube. To knock protons, 
neutrons, and larger subatomic chunks out of the 
atomic nucleus is much more difficult, and is what 
physicists have been engaged in doing in their recent 
atom-smashing experiments. All of the subatomic parti- 
cles are extremely small, of the order of forty-quadril- 
lionths of an inch — small bullets, indeed, to hurl at a 
speed of thousands of miles a second at a target no 
larger than the bullets. No aiming is possible under 





Tue TrecHNoLtocy REVIEW 


these circumstances, of course. A sufficient number of 
subatomic missiles must be hurled to score, just by 
probability, the desired number of direct hits on a 
nucleus. Even if only one bullet out of a million strikes 
the target, a billion shots will give a thousand hits. 
The easiest way to get these minute missiles moving 
is to make use of the fact that protons, electrons, and the 
nuclei of atoms in general when stripped of their elec- 
trons, are charged electrically. Thus very large electrical 
forces will be brought to bear on them when they are 
placed in an intense electric field. In order to allow them 
to accumulate speed by falling over the electrical preci- 
pice which is provided by a high-voltage generator, 
everything must be cleared out of their path, and the 
easiest way to do so is to put them in a large closed con- 
tainer and pump out as much of the air as possible. In 
this way the high-voltage vacuum tube came into being. 
The ordinary x-ray tube as used by the physician for 
taking shadow photographs of bones and other parts 
of the human body is such a vacuum tube on a small 
scale. When electrons are slammed at high speed against 
atoms, x-rays are produced. These x-rays, which are 
only about 1/4,000 as long as light waves, will burn up 
any biological material if a sufficient dose is given. For 
many years physicians have used x-rays in the treat- 
ment of malignant cells which must be burned out of the 
body. The problem is to discover how to burn deep-lying 
malignant celis without causing the deaths of too many 
normal cells which will inevitably be struck by the rays. 
One can obtain a certain degree (Concluded on page 450) 
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ARMING THE PHYSICIAN 
(Concluded from page 448) 


of control by varying the voltage on the x-ray tube. The 
higher the voltage across the tube, the faster will the elec- 
trons move through the tube and the shorter will be the 
waves of the x-rays produced. The shorter the waves, 
the more deeply will they penetrate flesh before being 
absorbed. To reach really deep-lying malignancies, x-ray 
tubes with millions of volts supplied to their terminals 
are needed, and these the atom-smashing devices of the 
physicists have furnished. 

Apparently x-rays destroy cells by setting high-speed 
electrons free in them. The destruction of a cell is 
believed to occur when the cell is bombarded by a suffi- 
cient number of electrons to break up a large number of 
the molecules in it. It does not matter whether x-rays 
are used to produce the electrons in the cells, or whether 
electrons are hurled directly into the cells from vacuum 
tubes, although the latter method may possibly give 
improved control over the bombardment. But in order 
to send electrons directly into cells instead of using 
X-rays as an intermediary agency, it is necessary to have 
tubes of much higher voltage. 

Radium treatments for malignancies are in reality the 
same as high-voltage x-ray treatments, inasmuch as the 
radium atom can be thought of as a small portable x-ray 
outfit which, when the atom explodes, gives x-rays 
equivalent to those produced by a tube operated at 
about three million volts. Radium, however, has many 
undesirable properties, one of them being that you can 
never tell when a radium atom is going to blow up. If 
radium gets into the body, the radium atoms will con- 
tinue to explode indefinitely; only half will be gone at 
the end of 1,680 years. 

By being bombarded with subatomic particles, ordi- 
nary atoms can be transformed into radio-active atoms 
of new species, which explode quite as violently as, but 
sooner than, atoms of radium. The medical man can 
now choose his atom: If he wants a radio-active material 
that will be half gone in twenty-one minutes, he may 
choose radio-carbon; for a half life of fifteen hours, radio- 
sodium is available; and for eighty-eight days, radio- 
sulphur. Several hundred such atoms have been pro- 
duced by physicists to date, and new ones appear almost 
monthly. 

Thus the new high-speed atomic-ray devices of the 
physicist are of great value to the physician. Two lines 
of development are going on simultaneously: The high- 
voltage apparatus builds up a great electrical precipice 
over which subatomic particles can be hurled. The 
cyclotron, which uses comparatively low electrical pres- 
sures, imparts speed to the particle by whirling it in a 
magnetic field, applying a new impulse each time the 
particle circles the field. The cyclotron gives the particle 
velocities equivalent to those which would be obtained 
in a vacuum tube operating at ten million to twenty 
million volts. Both the high-voltage generator and the 
cyclotron are still undergoing improvements. Wherever 
their development may lead, we can be sure that these 
devices will be providing the physician with an increas- 
ing number and variety of subatomic particles for cura- 
tive and diagnostic purposes. 
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UNION FOR UNDERSTANDING 
(Continued from 427) 


over a nerve, there may be as much as a fortyfold 
decrease in the electrical resistance of the surface bound- 
ary. To physically trained biologists and biologically 
minded physicists such evidence provides a more defi- 
nite conception of the nature of the surface of a cell 
than does a microscopic view of a chemically stained 
section. These measurements have the further advan- 
tage that they can follow the very rapid changes of 
structure which constitute the life of most cells. 

That the altered permeability of the surface of an 
active cell permits a redistribution of ions which should 
give rise to a variation of electrical potential across the 
surface, has been recognized as an empirical fact for 
generations. The use of the electrical sign of nerve ac- 
tion, however, was restricted to situations in which 
many nerve cells could be stimulated simultaneously by 
artificial means in order to develop a measurable po- 
tential change. How the sense organs report over their 
nerve fibers to the brain the state of the environment 
and how the brain controls the action of the muscles 
were undeciphered stories until some fifteen years ago. 
The diverse action among many cells gave a confused 
record in which the messages in the individual-nerve 
fibers could not be distinguished. When the physicist 
and engineer provided high-gain vacuum tube ampli- 
fiers and rapid oscillographs, the necessary tools were 
available, and physiologists met the challenge by 
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devising procedures for isolating the single microscopic 
conducting units going to and from the nervous system. 
In any one of these conducting units coming from a sense 
organ or going to the organs of the body there is a 
rhythmically recurring sequence of impulses. Their 
frequency, which varies with the intensity of the en- 
vironmental stimulus, is the code variable in the report 
from the sensory outposts. Such variations in the fre- 
quency and number of these quanta of nerve action also 
control the muscles of the body. The allied efforts of 
the physicist and the biologist are thus revealing the 
nature of the nerve messages which control the or- 
ganism. 

The value of the philosophy of the physicist and his 
theoretical training to biology and medicine is less 
generally recognized than is the service of his instru- 
ments. If future progress of medical science depends upon 
the analysis of living structures as physicochemical sys- 
tems, there must be those who are capable of adapting 
the theoretical tools and methods of the physicist to 
the special problems of biology. This is a more difficult 
task than the mere use of the physicist’s instruments 
because it requires a broad knowledge of both the 
physical and the medical sciences. The task is made no 
simpler by the complexity of living structures. But I 
have seen it accomplished often enough to be persuaded 
that it is possible. 

An increasing number of physicians are making the 
general problems of normal human biology their major 
professional concern. Increased (Continued on page 454) 
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UNION FOR UNDERSTANDING 
(Continued from page 452) 


emphasis on preventive medicine, on public-health and 
sanitary engineering, and on industrial hygiene indicates 
the trend. Engineering and physics will necessarily play 
a major role in these phases of medicine, and the M.I.T. 
is in a unique position to lead this movement through 
its courses in biological engineering and public-health 
cagineering. 

The necessity for such an emphasis on the biological 
requirements of normal man in modern society is partly 
a result of our increased knowledge concerning the in- 
fluence of the physical environment on the living or- 
ganism and has been forced upon us as a direct conse- 
quence of the machine age. For, speaking generally, a 
machine is a device whereby man alters his relations to 
his natural surroundings. By the greater use of tools 
and technology, man has rapidly altered his physical 
surroundings and the conditions which affect his life. 

The accomplishments of our technological civilization 
have been spoken of customarily as “man’s conquest of 
nature.”” The phrase is an arrogant misrepresentation. 
Actually, through the physical sciences man has gained 
an understanding of certain laws describing natural 
phenomena, and through this understanding has been 
able to adapt himself more effectively to his environ- 
ment. He has thus been enabled to utilize natural forces 
for his needs and his desires. But the value of these 
developments to man depends not only upon knowledge 
of the laws of the physical universe but also upon how 
this knowledge is utilized in relation to the human 
organism. 

There is a gradual realization that the environment 
and the habits of man have been greatly altered, but 
with little regard for the well-being of the central figure 
in the whole drama. I believe, therefore, that future 
engineers and physicians will join in a greater concern 
for the relation of man to machines and to the products 
of machines — of man to a man-made environment. We 
are being forced to consider the biological results of 
travel at high velocities and high altitudes, the effects 
upon a human organism of daily work in gaseous at- 
mospheres unnatural to man or of the new routines 
of life required by our industrial system. Moreover, 
architects are beginning to think not only of the materi- 
als they employ but of the biological requirements of 
the living organisms who are to inhabit their structures; 
city planners adjust their designs to the same needs. 

These are signs of real promise for human welfare. 
They represent the initiation of a movement toward 
what Lewis Mumford calls the “biotechnic civiliza- 
tion.” In order that this movement may be wisely 
directed, to the end that our knowledge of the material 
world shall be effectively employed for the well-being 
of man, we must have a better understanding of the 
effects of the physical environment upon the living 
organism. Such an understanding depends upon a 
knowledge of how the activity of the body is modified 
by its surroundings. This is the problem of human 
adaptation. It can be solved only by those of thorough 
training and broad interest in both the medical and the 
physical sciences. (Concluded on page 456) 
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HANDY 


Opening through its own passageway 
directly into Grand Central Terminal, the 
Hotel Roosevelt offers you perfect con- 
venience on your arrival in New York .. . 
And because of its location at the heart of 
Manhattan’s great midtown section, it 
affords the same kind of convenience for all 
outside activities ... Doubly handy and 
doubly enjoyable ... Attractive rooms 
with shower, $4.00 — with tub and shower, 
from $4.50. 


HOTEL 
ROOSEVELT 


BERNAM G. HINES, Managing Director 
MADISON AVENUE AT 45th ST., NEW YORK 
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UNION FOR UNDERSTANDING 
(Concluded from page 454) 


The technological developments that have so pro- 
foundly altered the environment and customs of the 
individual man have also fostered new social and eco- 
nomic systems. The specialization characteristic of 
modern industry has created new economic relationships 
between individuals. Changes in methods of transporta- 
tion and communication have completely transformed 
the social and political life of man from the day of 
Plato, who prescribed a population of five thousand as 
the desirable size of a city because this was the number 
of persons who could hear the voice of a single orator. 

We have, therefore, evolved economically and polit- 
ically against a background of scientific progress. But 
not always in this economic and political evolution 
have we had any very clear conception of the relation 
of the changing system to the human unit of society. 
This is, however, an essential relationship, for the 
contacts of most men with natural forces are largely 
through the medium of society. Their food supply de- 
pends upon the social system, as do their shelter against 
the elements, their protection against contagious disease 
or physical violence threatened by their fellows. Thus, 
the relation of man to his environment is largely de- 
termined by the social system of which he is the com- 
ponent unit. Because the functions of the social organism 
are the integrated activity of groups of human or- 
ganisms, a more adequate understanding and control 
of social and economic institutions will be aided by a 
better understanding of the behavior of man and of the 
physical forces which determine that behavior. The 
co-operation of physics and medicine in achieving this 
understanding will make possible a wiser direction of 
the future course of our industrial civilization. This 
relationship is, I believe, the greatest opportunity for 
mutual influence and co-operative effort which is avail- 
able to the physicist and the physician. 


SCIENCE, ENGINEERING, MEDICINE 


(Continued from page 428) 


pharmacy and chemistry and the council on foods of the American 
Medical Association, represent the views of a number of authorities 
who have endeavored to summarize the available knowledge on 
certain phases of vitamin study. 

Annual Review of Biochemistry (edited by James Murray Luck). Vol. 
1, 1932, to date. Stanford University, Calif.: Stanford University 
Press. $5.00 a volume. 

Cold Spring Harbor Symposia on Quantitative Biology. Vol. 1, 1933, 
to date. Cold Spring Harbor, N. Y.: the Biological Laboratory. 
$4.50 a volume. 

Eppy, Water H. What Are the Vitamins? New York: Reinhold, 1941. 
Pp. 247. $2.50. 

Not a popularization, but a concise summary of information based 
on vitamin research and literature. 

Harvey, E. Newron. Living Light. Princeton: Princeton University 
Press, 1940. Pp. xv-+328. $4.00. 

“Describes not only outstanding forms of life that produce light 
but also the mysteries relating to the chemistry, physiology and 
physics of animal light.” — H. G. Garbedian in the New York Times 
Book Review, February 2, 1941. 

NEEDHAM, JosEPH, and Davin E. GREEN (editors). Perspectives in 
Biochemistry. New York: Macmillan, 1937. Pp. viii++361. $4.75. 

Thirty-one essays presented to Sir Frederick Gowland Hopkins 
by past and present members of his laboratory. 
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SrepHENSON, Marsory. Bacterial Metabolism (2d ed.). New York: 
Longmans, Green, 1939. Pp. xiv-+391. $7.50. 

VisscuEer, Maurice B. (editor). Chemistry and Medicine. Minneapolis: 
University of Minnesota Press, 1940. Pp. v-+296. $4.50. 

Bucks, F. F. “‘Development of New Organic Chemicals for Thera- 
peutic Use,”’ Journal of Laboratory and Clinical Medicine, 26:131- 
138 (October, 1940). 

Crosster, M. L. “‘Recent Advances in Chemotherapy,” Science, 91: 
369-373 (April 19, 1940). 

Tuve, M. A. “The New Alchemy,” Radiology, 35:174-183 (Aug., 40). 

IV. Evecrriciry anp MEpIcInE 

ApriAn, E. D. The Mechanism of Nervous Action: Electrical Studies of 
the Neurone. Philadelphia: University of Pennsylvania Press, 
1932. Pp. x-+103. $2.00. 

Er.aNGER, JosepH, and HerBert S. Gasser. Electrical Signs of Nerv- 
ous Activity. Philadelphia: University of Pennsylvania Press, 
1937. Pp. x +221. $3.50. 

Lanecwortny, O. R. “ Uses of Electricity in Medicine,” Electrical Engi- 
neering, 59:389-394 (October, 1940). 

Wiuuiams, R. E. “Electricity in Medicine,” Electrical Engineering, 
57 :237-244 (June, 1938). 

V. Maruemavics AND MEDICINE 

Dau.Bere, G. Statistical Methods for Medical and Biological Students. 
New York: Interscience Publishers, 1940. Pp. 232. $2.75. 

Davenport, C. B., and Mertz P. Exas. Statistical Methods in Biol- 
ogy, Medicine and Psychology (4th ed., completely revised). New 
York: Wiley, 1936. Pp. xii+216. $2.75. 

Fisuer, R. A. Statistical Methods for Research Workers (7th ed.). 
Edinburgh: Oliver and Boyd, 1938. Pp. xv +356. 15s. 

Peart, Raymon. Introduction to Medical Biometry and Statistics (3d 
ed., revised and enlarged). Philadelphia: Saunders, 1940. Pp. 
xv+537. $7.00. 

Raun, Orro. Mathematics in Bacteriology. Minneapolis: Burgess Pub- 
lishing Company, 1939. Pp. 63. $1.75. 

The compiler wishes to thank the following members of the M.I.T. 

staff for suggestions in the compilation of this list: John R. Loof- 

bourow, Associate Professor of Biophysics; Dr. John W. Williams, As- 

sociate Professor of Public Health Laboratory Methods; Robley D. 

Evans, Associate Professor of Physics; and Marguerite Chamberlain, 

Eastman Librarian. Copies of this list and the preceding ones may be 

obtained upon application to the Institute Librarian. ; 


PROGRESS REPORT 
(Concluded from page 423) 


patient’s shoulder blade, and four to six of the pellets 
are inserted. They last for about eighteen months and 
act as a complete substitute for the adrenal gland. 
Patients can live happily, without any trouble at all 
except for the necessity of returning every eighteen 
months to have the little pellets slipped under the skin. 








NORTHEASTERN 
UNIVERSITY 


SCHOOL of LAW 


DAY PROGRAM—Three Years 
EVENING PROGRAM—Four Years 
ee . 


A minimum of two years of coNeye work 
required for admission. 

A limited number of scholarships available 
to college graduates, 


LL.B. Degree conferred 
Admits men and women 


47 MT. VERNON ST., BOSTON 
Near State House 














New ‘Products 


A well established company with modern 
laboratories and an extensive sales force in 
various industries would welcome the oppor- 
tunity to consider new ideas, chemicals or 
raw materials, with the view of assisting in 


their development and commercialization. 
Reply to Box B 


THE TECHNOLOGY REVIEW 
M.I.T., CAMBRIDGE, MASS. 


























PREPARATORY SCHOOLS FOR BOYS 





CHAUNCY HALL SCHOOL 


Founded 1828. The School that confines itself exclusively to the 
preparation of students for the Massachusetts Institute of 
Technology. 


553 Boylston Street, Boston, Mass. 


ss a 


CRANBROOK SCHOOL 


A preparatory school for boys in grades 7-12. One year postgraduate 
course. Beautiful modern buildings. Single rooms in fire-resisting dormi- 
tories for all students. Small classes. Strong faculty. Graduates in over 60 
colleges. Exceptional opportunities in arts, crafts, sciences, music. Broad 

togram of sports. Near Detroit. Overnight by train from New York. 


ge hours from Chicago. For catalog address Tue Recisrrar, Cranbrook 
School, Box 5360, Bloomfield Hills, Michigan. 


Frank.in T. Kurt, Principal 














HEBRON ACADEMY 
Thorough college preparation for boys at moderate cost. $1 Hebron boys 
freshmen in college last year. Excellent winter sports facilities. Ski 
trails, ski camps. Covered skating rink. Experienced winter sports coach. 
For catalogue and illustrated booklet address 
Rapa L. Hunt, Principal Box T, Hebron, Maine 








HUNTINGTON SCHOOL FOR BOYS 


Five Forms. Special two-year course for entrance to M.I.T. 
Summer Session (Co-educational) Send for catalogues 


Cuarzes H. Sampson, Ed.M., Headmaster 


320 Huntington Ave., Boston Tel. Kenmore 1800 











Thomas H. Boyd, ‘23 
Wilder E. Perkins, ‘25 
Charles P. McHugh, ‘26 
Danie! J. Hanlon, ‘37 
Albert W. Beucker, ‘40 


Molded Rubber Products 
Rubber Linings and Coverings 
Abrasive Wheels 
Bowling Balls 


ER MANUFACTURING DIVISION 


hattan, Ine 


a ne 


William H. Coburn, ’11 William F. Dean, '17 


John K. Phelan, ’27 


William H. Coburn & Co. 


INVESTMENT COUNSEL 


Boston, Mass. 


68 Devonshire St. 























MONSANTO CHEMICAL 
COMPANY 


Merrimac Division 


EVERETT 
MASSACHUSETTS 


The largest and oldest 
chemical manufacturer in New England 











Lotte Chemical Company, Inc. 


Paterson, New Jersey 


PAUL L. MILLER ’24 
Treasurer 


AMOS N. PRESCOTT ’19 
Vice-President 
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THE INSTITUTE GAZETTE 
(Concluded from page 435) 





The 676 recipients of degrees included 35 graduates, 
who, having completed five-year courses, received both 
bachelor’s and master’s degrees. In all, 478 bachelor’s 
degrees were awarded, of which 14 were bachelors in 
architecture; two, bachelors of architecture in city 
planning; and 462, bachelors of science. Of the bachelors 
of science, 70 were awarded to graduates of the School 
of Science and 392 to graduates of the School of Engi- 
neering. 

The advanced degrees included 22 doctors of philos- 
ophy, 25 doctors of science, one master in architecture, 
two masters in public health, and 183 masters of science. 
In addition to the academic degrees, five certificates 
in public health were awarded. Commissions in the Offi- 
cers’ Reserve Corps of the United States Army were 
awarded to 96 members of the graduating class. 


The Gardner Fellowship 
ONORING Harry W. Gardner, Professor of Archi- 


tectural Design, who has been associated with the 
Institute’s School of Architecture since 1895, the year 
after his graduation, the traveling fellowship of the 
School was named in May the Harry Wentworth Gard- 
ner Traveling Fellowship in Architecture. In making the 
announcement, Walter R. MacCornack, ’03, Dean of 
the School, declared it appropriate that the fellowship 
be named “for a man who has given all of his profes- 
sional life to teaching and who has left such a deep 
impression on so many architects in America because of 
his effective teaching and devotion to his work.” 
Through his long association with the School, his com- 
prehension of its ideals, and his keen judgment, Profes- 
sor Gardner has exerted wide and beneficial influence on 
students for years in addition to serving them as their 
teacher. His profound knowledge of color and design, 
as well, have been accessible to the Institute, in ways 
ranging from the decorative themes of commencement 
and other festivities to the unified color treatment of 
interiors of Technology’s buildings and the decoration of 
individual rooms. The fellowship which bears his name 
succeeds the earlier Arthur Rotch Traveling Scholarship. 


Finale 


NNUAL reports constituted the bulk of the business 
before the Alumni Council at its 221st meeting, 
final one for the academic year, on the last Monday in 
May. Henry E. Worcester, ’97, presided and introduced 
the officers elected for next year: B. Edwin Hutchinson, 
09, President; Harold Bugbee, ’20, Vice-President; 
Herbert S. Cleverdon, ’10, and C. Yardley Chittick, ’22, 
executive committeemen. 

Speakers of the evening were John E. Burchard, 23, 
who described life in Washington as the present emer- 
gency has affected it; Raymond D. Douglass, ’31, who 
described the national defense courses at the Institute; 
and President-elect Hutchinson, who discussed national 
defense work from the industrial point of view. 
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PROFESSIONAL CARDS 





JACKSON & MORELAND 
Engineers 


Public Utilities — Industrials 
Railroad Electrification 
Design and Supervision — Valuations 
Economic and Operating Reports 
BOSTON NEW YORK 


H. K. BARROWS, '95 
M. Am. Soc. C. E. 
CONSULTING HYDRAULIC ENGINEER 
Hydro-electric developments — Water supplies. Reports, plans, 


supervision. Advice, appraisals. 


6 BEACON STREET ’ Boston, Mass. 





Eapiz, FREUND AND CAMPBELL 
ConsuLTING ENGINEERS 
110 West FortietH STREET New York City 
Plans and Specifications —- Examinations and Reports 


Power, Heating, Ventilating, Electric, Plumbing, 
Sprinkler, Refrigerating, Elevator Installations, etc., 
in Buildings and Industrial Plants 


J. K. Camppett, M. I. T. ‘11 


STARKWEATHER ENGINEERING CO. 


INCORPORATED 
Engineers and Contractors for Pumping Plants 
Boiler and Power Plants, Cooling Water 
and Heat Recovery Systems 
BIGelow 8042 


J. B. Starkweather, B.S. 
M.L.T. ‘21 


246 Walnut Street, Newtonville 


Wm. G. Starkweather, M.E. 
Cornell "92 





Lazo - Denesa G. Farias (&” Martinez 
Engineers and Architects 
PLANS AND SpgciFICATIONS — ExaMINATIONS AND REPORTS 


Construction Consultants — Power, Public Utilities, Heating, Architect and Arch. Engrs. 
Ventilating — Refrigerating — Ind. Plants — Estimates and Valuations 


Ave. Mapero No. 1 Mexico, D.F., Mexico 


F. L. Lazo M. L. Dehesa G. Farias J. Martinez Tejeda 
C. Eng. Architect Mach. Eng. 
M. I. T. ‘21 Roy. Acad. Sn. Carlos "37 Cornell ‘25 
H. A. KULJIAN & CO. 
CoNsULTANTS *’ ENGINEERS * CONSTRUCTORS 


Specialists in 


UTILITY, INDUSTRIAL and CHEMICAL FIELDS 


1518 Watnut STREET PuILaDELpHiA, Pa. 


H. A. Kurjian ‘19 








FAY, SPOFFORD & THORNDIKE 


ENGINEERS Boston, Mass. 


BRIDGES 
PORT AND TERMINAL WORKS 
FIRE PREVENTION 
INVESTIGATIONS 
SUPERVISION OF CONSTRUCTION 


STANLEY G. H. FITCH ‘00 
CERTIFIED PUBLIC ACCOUNTANT 


of PatTerson, TeeLe & Dennis 
1 Federal Street, Boston, Mass. 


Cost Accountants aid Auditors — Tax Consultants 
NEW YORK BOSTON WASHINGTON 
REPRESENTATIVES IN OTHER PRINCIPAL CITIES OF THE 
UNITED STATES, CANADA, ENGLAND AND AUSTRALIA 


MAURICE A. REIDY 


Consulting Engineer 

BUILDINGS 
STRUCTURAL DESIGNS FOUNDATIONS 
CONSTRUCTION CONSULTANT AND ARCHITECTURAL ENGINEER 


BRIDGES 


Estimates and Appraisals 


44 SCHOOL STREET BOSTON, MASS. 


EVERETT E. KENT 
Registered Attorneys in 


Patent, Trade Mark and Copyright Causes 
United States and Foreign 


75 Federal Street, Boston HUBbard 0234 


Moran, Proctor, FREEMAN (7 MUESER 
CoNnsuLTING ENGINEERS 
420 LexInGTon AVENUE New York City 


Foundations for Buildings, Bridges and Dams; 
Tunnels, Bulkheads, Marine Structures; 
Soil Studies and Tests; 
Reports, Design and Supervision. 
Wiuram H. Musser, '22 


BOISSEVAIN, REINHARDT @& SHAPIRO 
Research and Analysis 
Fluid Mechanics and Thermodynamics 


77 Massachusetts Avenue 
Cambridge, Massachusetts 


KIRkland 6900 
Extension 253 


WATER SUPPLY AND SEWERAGE 


DESIGNS 
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PLACEMENT STATUS 


of 
1941 GRADUATES 


(as of June 7, 1941) 





Recipients Recipients Recipients 
EMPLOYMENT STATUS Doctor’s Master’s Bachelor’s 

Degree Degree Degree 

1941 GRADUATES 

as of June 7, 1941 No % No. % No. % 
Have Accepted Employment........... 46 95.8 185 96.8 414 93.5 
ENG oa Pa tgs 6 na ased rece dh 6 shan 2 4.2 6 3.2 29 6.5 
| ee ee a 100—s:191 100 = 443 100 


PLACEMENT BUREAU 


CAMBRIDGE, MASS. 





AN AID TO INDUSTRY IN LOCATING OUTSTANDING MEN 


The results of a recent employment survey of the Class of 1941 are shown in the table below: 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


AN AID TO ALUMNI IN FINDING DESIRABLE POSITIONS 


mates 








All 


Groups 


645 94.5 
37 9.9 


682 100 
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125, 006 TONS’ 
GOAL STORAGE 

















Administration Building | 
SHEFFIELD SCIENTIFIC SCHOOL—YALE UNIVERSITY 

















Architects — ZANTZINGER, BORIE & MEDARY, Philadelphia 


Built by 
THE DWIGHT BUILDING COMPANY 


General Building Contractors 


NEW HAVEN CONNECTICUT 
. VINCENT MACONI ‘15 WALTER S. WOJTCZAK ‘37 
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OUR APPLICATION of the STROBOTAC 

may not appear in these actual com- 
ments from users... but there IS a STRO- 
BOTAC use for you if you have to observe the 
operation of any machine revolving even as 
fast as 100,000 rpm, or if you have use for a 
highly accurate electrical tachometer which 


requires no electrical or mechanical connec- 


tion with the machine being measured. The 
price? Only $95.00. 


@ Write for Bulletin 713 for Information 
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